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This ſmall Treatiſe, deſign'd for the Uſe. of \, 
Schools, being now made an eaſy IntrodH,ð, 
to Algebra, and proper to exerciſe young Bz- 
Oey is moſt as Dedicated, By | 


Dur Mo oft Obedient, 
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EE JT IN & with the fol. 
d lowing Propoſitions, pubs 
Yo Ld by a. certain Latin 
Authar, well known to the 
World for bis eminent Skill 
in ALGEBRA, but without their Solutions» 
and finding them a curious Collection, was 
prevailed upon by my cen inclination. 1d 


draw out all their Anſwers. Which have. 1 
ing Iniſd d, and * fo Joe of "pM 
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The PREFACE. 


e very well illd in Mathema- 
tical Learning, '/was thought - a Pity fuch 


2 Variety. US Hfeful.. Propoſitions ſhould bye 


bid: i;-Oblivion, "For. that they would be-of 
grell Service, and very much inſtru, 
and exerciſe the young ANALYS r, and | 
pare him for h1gher Speculations in Alge- 
braical Inquiri es, if they were made 
. | 


1 therefore complied with their Propo- 
þoſal,, and to render the Whole more com- 
pleat, have now added the Elements of Al- 
gebra to it, to prevent the Learner run- 


ning into unneceſſary. Expent ces 4 60 many 


. Books. * 


x 4 V. D; ai the chith Defgn of this Treats i i 


75 to exerciſe the young Ax ALYST in ſimple a 


and quadratic Equations, ' ſuppoſing - Bim 
but barely acquainted with the firſt Prin- 
eiples of Algebra, I have traced every Ope- 
ſatim "Step by Step, that thereby nothing 


1 might Tow One" and have hthewife ex- 
4 IB a Sal ds We: your” 


The PREFACE. 
plain d whatever Tthought was not fuſfMcient. 
ly. evident, leaſt the Learner ſhould end 5 
bis Time too o much in 1 eee 25 


> N 
2 3s 


AND notwi — it is p Yo 
the Capacity of young Beginners, I doubt 
not but the more experienc'd Algebraiſt vill 
find ſomething in it worth his Obſervation 
too, For to many of the Lineal Problems 
T have not only given their Analytical In- 
veſtigations, but alſo their Geometrical 
Conſtructions and Demonſtrations, and 
che Numerical Solutions 70 Ae others. 

N 

70 Problem XII 'T 856 PR EY 
three Examples, wherein ] have fhewn the 
Geometrical Reaſon of ambiguous Equati- 
ons; with the original Derivation of the 
Method of compleating the Square; together 
with a ſhort Specimen of Quadratic Equa- 
tions, in which is proved Algebraically, that 
© the third Caſe of Quadratic Adfected Equa- 
tions, is not univerſally ambiguous, as - 


The, PREFACE. 


gebeaiſts generally take it to he, hut en) 
% in Rarticular; with many other Parti- 
culars too numerous here 10 mention, uicbd' 
are beſt ſpecified by the Examples themſelves, 
 Epohich I mißt refer the curiaus Reader. 


: _—_— Problems. 


H E principal Uſe of the Anas 
25 lytic Art, is to bring Mathe- : 
matical Problems to Equati . 
ons, and to exhibit thoſe E qua- 
tions in the moſt ſimple Terms 
that can be. And the Rules 
required to o bring out Equations to ſuch Pro- 
blems, are chiefly theſe following, viz. Addi. 
tion, Subtraftion, Multiplication, and Diviſon; 
Involution and Evolution. But if the Learner 
underſtand the firſt four Rules abovementioned, 
in whole Quantities and Fractions, fo as to ma- 
nage Equations by them; he will be ſufficient- 
ly qualified to anſwer many knotty and curious 
Queitions without the Help of knockin or 
Evolution; as he will find by the I, II, Ih, x 5 
IV, V, and many other of the foo __ 
Operations, ' 


B 


[2] 

Now as all Opperations in Arithmetic are 
perform'd by theſe Arabian Characters or Di- 
gits, viz. o, 1, 2, 3, 4, 5, 6, 7, 8, 93 ſo in 

Algebra we perform all Operations by the Let- 
ters in the Alphabet, wiach repreſents the 
Things given as well as thoſe ſought : And be- 
cauſe algebraic Operations are founded on the 

fame Principles with thoſe in common Arith- | 
metic, and that the true Sum, Difference, Pro- 
duct, Quotient, Ec, of algebraic Quantities are 
not to be expreſsd as in common Numbers, we 

are oblig'd to make uſe of the following. 
25 


CHARAGTERS. 


ty + Addition or Plus. 
1 Le Subtrafion or Minus. 
1 X Multiplication. © 
. I Diviſion, 


im | So that the Sum of any two or more Quan- 
Wy ities, as à and 6, is writter thus: a5 6, their 
Difference thus 4 — b, their Product @ x b, but 

generally written thus ab, and their Quotient 
a 
| b Gb; ; 
ſl Quantities are on each Side this Sign, viz. = . 
"they are equal to dhe another, ſo a = b, that 


| , 4 is equal to . 4 -#=c, a d . Sc. 
Er + "ONE 


'thus a = 3, or thus . When any two or more 
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Taz Uſe of theſe Signs being rightly un- 


derſtood, the Learner will not find Algebra fo 
difficult to be attain'd, as perhaps he may 


imagine. 1 


N. B. When there 4s any compound algebraic 
Puantity, as ab- - d, it matters not 


a which of the Terms ſtand firſt in the Quantity, 


providing it hath but its proper Sign prefixed to it; 
for the ſaid Quantity will ftill retain the ſame Va- 
lue if it ſtand thus, b ca- d, or in any 
other Poſition, _ 


, Or if ſeveral Quantities are multiplied toge- - 
ther, asXzy, it is indifferent which of the 
Quantities ſtand firſt in the Product, for the ſaid 


| Nuantilies may Hand thus 2 x y, or thus y xz, c. 


Also, if the firſt Term of any compound 
Quantity be - affirmative, it is always written © - 
without its Sign prefixed toit: As inſtead of writing 
the following Quantity with the affirmative Sign 
to the” firſt Term, thus EX - y -+-2z, we al» 
ways. write it-thus, x — y ＋ 2; but a negative 
Quantity muſt always have its Sign prefixed to it, 
let its Situation be where it will; ſo in the forego- 
ing Quantily if the Negative Term — y be the + 
firſt Term, it muſs be written thus — y DX 2. 
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Wu an algebraic Quantity is an pled 


by a Number, as 12 x, that Number = is 


call'd the Co-efficient of that Quantity. 


Axd when any Number is placed at the 


Top, or over any algebraic Quantity, thus : 
x, x", x*, &c. that Number is call'd the 
Inder, Exponent or Uncia of that Quantity, 
and ſhews what Power that Quantity is rais d to. 


Exam. Ir 2 be the Index of any Quantity, 


; then that Expreſſion is call'd the Square of that 


uantity, or ſecond Power, ſo x* is the Square 
orTecond Power of æ; and x? is the Cube or third 
Power of x; and allo x*, is the Biquadrate © or 


fourth Power of *. &c. 


Wat x any Quantity, Berber ſimple er 


compound, hath this Sign before it (/) it is 
call'd a Surd Quantity, and ſometimes Radical, 
and che Sign is call'd a Radical ign, and 
ſhews that the ſquare Root of the Quantity to 
Which it is prefix d, is to be extraFed; but if 
the Radical Sign hath any Number above it, 
thus (/) it ſhews that there muſt be ſuch a 


Root extracted out of the Number to which it 


is prefix d, as the Number above the Radical 
Sign contains Units. So, if there be 3, then 
there muſt be extracted the Ce, or third Root; 
jf 4, the Biquadrate, or fourth Root, Sc. that 
. „ $638 | & - of 8 Br: 
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is, JJ ſhews the Cube Root of x is to be ex · 


4 . tracted, and / the Biquadratic Root, Sc. 
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C48 I. 


F the Quantities to be added together are 
of the ſame Species, and have like Signs; 


add their Co-efficients together, and to that 
Sum annex the Quantities, to which 2 


their common Sign. Thus, 


—— 


(1) (2) (300 (5) 
110 x D Y 1 — 04 . 
2 3 5-27, 3X —2)[ 9xy 10x". 2 77 
LA WE: gy 109 15%] = 22 
TR « a A s 2 II. 


11 the Quantities to be added together, are 


of the ſame Species, but have unlike Signs; 


ſubtract the Co- efficients from each other, and 


do their Difference join the Quantities with the 


Sign of the greater, Thus, 


6 Y M 


48 = A =- + 5x] = 
—3x—2) 3 Y N — 10x F-8 
hal xX+5)| -— = . 294 — {5x Ee 


N. B. 1 C2 in the Mar, ' ſores f St the 
et 15 added to the ſecond. ® ak | 
B 3 0 B. 


| Na EIS 


— +, #4 >. £ 
: bo. = 40 
1 =" 


31 a 

" _OBSERVATION. _* 
From the laſt Caſe it follows -. that if the 

affirmative Quantities and negative are the 


ſame, they will deſtroy one another; and their 


Sum will be equal to nothing. As is TIO. 
from the following Examples, | 


(17) (12) (13) (14) 


| + 1 75 4x 1254 
e 
e 1-2 8 2. 0] 9: -+ 2 


CASE „III. 


YE r the Quantities to be added . are 
of different Species, their Sum will be a com- 


pound Quantity; and can be no otherwiſe 
\ ded: but by their Signs. Thus, 


(15) (16) (70 

| Ee. _ 12848 | 
. 
2.2 x —y| . 


We LS, 
„ IV. 


21 7 the Quantities to be added mance; are 
Surd Quantities, and are of the fame Kind; 
add the rational Part together as above ſhewn, 
and to the Sum annex ; the- Wurd IE 
| Thus, | 


[18] % a0 b. 


[2] v, e 


| nN. Tf 
Ir the Surd Quantities are unlike, they are 


only to be added together leb to their 


Signs. Thus, | 

bs! (233 | 
| [| | . zay/be. +/ x* —2 ＋2. 
2 V2. a EE *. 


10 13%/ UI aver; 3 1-3, 1 22 
Lg. 


1 2322/9 e N +> -123/ ax+3. 


SUBTRACTION: 


14213 2 ws 2 b — . Fey 


A o ſubtra S1 Affirmative Quantity from | 


an Aﬀirmative, is the fame as to add 2 


| 3 9 


4, 
2 V 
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XS 925 on the contrary, to ſubtract a Nega- 

gative Quantity from an Affirmative; will be 
© the ſame as to add an Affirmati ve Quantity to 
an Affirmative. Whence we bern the follov- 


ing general 
torn 1 5 E. 


CRANOx all the Signs of the Quantities 
that are to be ſubtracted, or ſubtrahend, or 
ſuppoſe them to be chang'd ; and then add 
them together according to the Rules of Addi- 
tion, and that Sum will be the Remainder or 
Aterence Jought. See the following Examples. 


() ) (3) (4) 


1 bs, MN —3— | N © 8 
1—2 1 3 . E22 2 


e. oy 00 
32 —3—25 . 


eee eee 
—— === —56| 7 
(9) - (10) | (ir) 
1 13% 54 . 7.2 e 12. | 
42 99. Z avar- 31 2 2 : 
1-213] 41/5 [40/07 VOET ELF +» 
N. B. 1—2 in the Margin, ſhews that the 


T FRO Step is TY pot the firſt, 
a - *. 
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MULTIPLICATION. 
E a 5 $1: 1000. off 


HEN the Quantities have like Signs 

multiply every Member of the 5 
tiplicand by every Member of the Multiplier 4. 
and to every Term in the Product Lars 12 
Sign +, T 11 


(1) (2) (3) 0 ee 


<5 — 1 — 7 —12—21 
. 
1x2[2 2 2 12 10 24108 189 


N. B. 1x2 in \'he Margin fine that. the. 
faſt Step is multiplied by the 7 32 


+. 


ee the Quantities to be multi olied "II | 
unlike Signs; multiply them as — and to 
their Product prefix.the Sign —. Thus, 


a 0 
= #| 4x j-by —4x— by —12—21 
* eee eee 
ales 


Z xy] 12% 222 184% 159 1 
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| 4 Gentleman) that no Quantity is either Affirmative: 


[10] 


Trar the Product of Quantities having 


| like Signs is Affirmative, by the -firſt Caſe, 


and unlike Negative by the ſecond Caſe, ma 
be thus demonſtrated, _ _ Bb rh 


DEMONSTRATION. 


As in Algebra there are but two princi 


Kinds of Quantities, viz. Affirmative and Ne- 


galive; ſo the Reftangles of thoſe Quantities 


which have like Signs, muſt be contrary, or 
oppoſite, to thoſe having unlike ; Ergo, Plus 


into Plus muſt produce a Rectangle contrary to 
Plus into Minus: And alſo Plus into Minus 
muſt be contrary to Minus into Minus; whence 
Minus into Minus muſt be the ſame as Plus into 
Plus. Now, no one can deny that Plus into Plus 
is Affirmative; conſequently Minus into Minus 


is Affirmative alſo. Q. E. D. 
8 Or but,, 7 
Trar + into +, and — into —, both 
e an Affirmative Product, and -+ into 


, or — into , a Negative. Mr. WII- 


LIAM GRIMMETT of Deptford in Kent, in 
an excellent Manuſcript of his own Writing, 


hath the following curious 


DEMONSTRATION. 
sixcn it is obſervable (ſaith that ingenious 


or. 


— WW —_— . of a LAH —_ Py 


© 1 
er Negative naturally, but is only fo with re- 
ſpect to ſome other Quantity of the ſame Kind, 


With which it is compared, and whoſe Sign is 


ſuppoſed to be fixed; we ſhall aſſume it as a 
firſt Principle, that a Product ariſing from two 
affirmative Quantities is an affirmative Pro- 


duct. Firſt then, we ſhall demonſtrate that an 


affirmative Multiplicand, multiplied by a 
negative Multiplicator, muſt produce a ne- 


gative Product. 


I x order to which, let us ſuppoſe, firſt, the 
Multiplicand to continue always the fame, and 
then imagine the Multiplicator to be conſtant- 
ly leſſening, and. it 1s evident the Products 
muſt be leſſening in the ſame Proportion: For 
when the Multiplicator becomes nothing, the 


Product will become nothing alſo; and there- 


fore, when the Multiplicator becomes leſs than 


nothing, or negative, the Product muſt con- 


ſequently become leſs than nothing, or nega- 
tive with it, although the Multiplicand do al- 
ways continue an affirmative Quantity. There- 
fore an affirmative Quantity multiplied by a 
negative Quantity will produce - a negative 
Product. As by the following Diagram is 
evident. . . 2 


——— ͤ — — — PRI 
= — 


« 
C - Van 
"Y 


_ ä - 
— CCO——_ 
- — 0 50 


12 3 | 
Mubipticand. 43 5+: 1354443 5 v 


| K | | OT AMR —_ 
Nr. 
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tee 5 
| E. D. 


kan. A 1. b für k waitin eG 
Products, which of the two = antities is made 
the Multiplicand, it follows alfo, that a nega- 


tive Quantity multiplied by an affirmative 


one, muſt NO” a NT: Produck. 
N 22. D. 


indy, W are now in the laſt Place to 
demonſtrate, that the Product of a negative 


Quantity multiplied by a ive W % 


affirmative. 
_ Which. is this, 


2 T us ſuppoſe the Multiplicand to 12 a 
negative Quantity, and. to continue always 
the ſame, but the Multiplicator an affirma- 
tive Quantity, and conſtantly leſſening, as in 


” the firit Caſe. Then it is evident that whilſt 


the Multiplicator is an affirmative Quantity, 


the Product will be negative (by tbe fore. 


going). And whilſt the Multiplicator leſſens or 


becomes leſs affirmative, the Product will be 
Proportionably increaſing, and ſo become leſs 


nega- 


1 
Negative; and when the Multiplicator becomes 
nothing, the Product will be nothing alſo, or 
will be in a limit between Affirmative and Ne- 
gative, and conſequently whenever the Multi- 
plicator becomes Ne tive, the Product will be- 
come ffirmative. Therefore — into — pro- 
duces . See the following Diagram, 


Multiplicand. —3—3—3—3 —303=3 - 
' Multiplicator. -4-3 2:71, O 1 2 3 


— — 


Prat. —9-6=3=0 1316.9 
1 J.. + 
C4 III. 


| Ir compound Quantities are to be multi- 
, plied by compound Quantities, multiply tha 
Multiplicand by every Term in the Multiplier, 
and add all their Products together, by the 
Rules of Addition, and that Sum will be the 


Product required. 
(10) 
Mulliply * 1 
s ⁊ Fu 
NZ i I : 4 


* E 2 
Product. XZ 5-27 L (#9 


: 


.. 15 
40 +10426—724%) - 19 502 a 


4 


Multiph x 


8 Product. | | I 


= Tris laſt Example ſhews he Ret 
angle of the Sum and Difference of any two 
= Quantities, is equal to the Difference of their 
 . . Squares, which is worth Notice, 


15 J 
c 441 IV. 


Ix the Quantities to be multiplied are Surd 
Quantities, and of the ſame Kind, multiply 
the Quantities under the Radical Sign as is 
taught above, and to their Product * the 
Radical Thus 


(13) (14) _ 
- Multiply VAN. —x; VII 
| ty 2. h 2 IN 


 Produtt — . V-. | 
GAA 
Ir Surd Quantities of the ſame Kind, that 
is, if they are both Square Roots, or both 
Cube Roots, or both Biquadratic Roots, c. 
are multiplied in'o ner or Species; mul- 
tiply the Surd Quantities as before, and to their 
Product prefix the Product of the ſaid Num- 
bers or Species. Thus | - © _ 
(8) (16) 
Multiph ab Y 260 Ye. 5 
by "LES "IF: cd. 


| Produ. ey abr. . 4 
Ga cg nab 


[ a 4 0 

4 
il ! "; * 

= - * 
f ; 3 * y 15 

4 - 
= 
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D TVISION. 


Lix 4 ů on of Species is the Reverſe to 
| Multiplication. 


N Diviſion there are always two Quanti- 
ties given to find a third ; of which, that 
Quantity which 1s to be divided, is call'd the 
Dividend; that by which it is to be divided, is 
call'd the Diviſor; and the third Quantity 


which comes out by Diviſion, is call'd the 
Naolient. 


WE WWnurVver the Diviſor and Quotient mul- 
| tiplied into one another is always equal to the 
Vivi de nd: z therefore, a5 in Multiplication like 
Sons gives =, and unlike —, fo in Diviſion 
when the Divifor and Dividend have like Signs, 


che Quotient will be , but if unlike, then 
te Quotient will be —. 


i 


Ir the Quantities are ſimple, and have no 
Co efficients, their Quotient will Pn by In- 


ſpection only. Thus, 


1 GOP : Wa 


(17 ] 


I's the firſt and ſecond Examples hs Quo- 
tient is y, and in the third = fourth the 


Quotient is — 9. 


60 50 0 (8) 

. REP — —— * . — y a 

E„ꝙ 99 —y — * z 
Casz II. 


Wren the Divifor and Dividend are diffe- 
rent Quantities, ſet the Diviſor underneath the 
Dividend with a Line betwixt them, as is 
ſhewn in the foregoing Examples, and that 
Form will be the Quotient fought. Thus, 


(9) (10) (11) 
, xy—arx \ X—3ax* 3x0 | 
* „ ESE 


C3 CAS 2 III. 


1 


[8] 
Cas E III. 
Wx a compound Quantity is to be di. 


Vvided by a compound Quantity, ſet down the 


Diviſor and Dividend as in common Arithme- 
tic, and proceed according to the Methods 


there taught, and you will have the — 


required. 
. (2) 
Diviſor. Dividend. Quotient 
a- &x— gaby—axy 3 ah. 
a $—@xy 
 =—galy—gby 
et ogy 
| £30 0 


The Performance of this Operation is thus» 
Firſt, I ſeek how often ax the firſt Term in 


the Diviſor is contain'd in 2 , the firſt Term 


in the Dividend, and I find it ax, this. I place 


in the Quotient, and it is an Affirmative 


Quantity, becauſe a and a' are Affirmative; 


then I multiply 2 — 5, the Diviſor, by ax the 


1otient Figure, as in common Arithmetic, 
and the Product is a — a y which I write un- 
der the Dividend, and being ſubtracted from 


chence, there remains — gaby-- 30%; then 1 


1 19 ] 

ſeek how often a, the firſt Term in the Divi- 

for, is contain'd in —3ady, the firſt Term in the 

Remainder, and I find it — 30%, Which 1 

place in the Quotient, and having multiplied 

and ſubtracted as before, there remains 185 
whence I conclude the Quotient to be ax—3by, 


T o prove this Operation multiply the Quo- 
tient by the Diviſor, and if it is right, the 
Product will be the ſame with the Dividend. 
'Thus, a 


2 

» 2 

a gay 
3 

Produ. a *— gaby — —.— — 


— — 


* 
— 


en 9 
* * (+94, 
* — * | 
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C48 IV. 


Ir the Diviſor and Dividend are both Surd 
tities of the fame Denomination, that is, 


both Square Roots, Cube Roots, Sc. divide | 


the Quantity under the Radical Sign, as above, 
and to their Quotient prefix, the Radical Sign, 
and you will have the er required. 
| 1 ; 


(15) 


. : V= Nr.) G. = This Oppera- | 


tion without Re Radical Signs runs thus: 
* * ae '( * the Quotient, which 


4 - put under the Radical 

* - Sign will ſtand æhus: 
9 

5 ** —y, Ihe ſame asbeſore. 


Cas V. 


55 


[ 271 


Cann v. 


Ir the Surd Quantities are multiplied into 


Wrational Quantities, divide the Surd Quantities 


as before, and to their Quotient prefix the 
Quotient of the Rational Quantities, Thus, 


(16) (17) 
I2y/xXy. — Ga — yt 86 ; 
——= 1 vx 9” i 
„ SGP, © 20 


Taz Learner may now, if he pleaſes, pro 
ceed to the Solutions of the firſt fourteen 


Queſtions, for in them he will have no te 
for the two following Rules, | 


. 


INVOLU. 


AL * 2 * = IV * — 4 en 
* 


INVOLUTION. 


Involution is the multiplying of any pro- 
pos d Root whether fumple or compound, 
into itſelf, any Number of Times, 


H E. Number propos'd to be involv'd is 
call'd the Root or firſt Power, the brit 
Multiplication is call'd the Square or ſecond 
Power, the ſecond Multiplication is call'd the 
Cube or third Power, &c. as in theſe following. 


re „ | the Root or firſt Power. 

102 f ᷑ + Square or ſecond Power. 
1853 Avon [—xxx | Cube or third Power. 
10-4 l4/xxxxi_-xxx%| Biquadrat or fourth Power. 


Tunis (S) is the Note of Involution, and at | 
the ſecond Step, 102, ſhews that the firſt 
Step is rais'd to the ſecond Power or ſquar'd; 

1 1-3, at the third Step ſhews the firſt Step 
„ -Taigd to the third Power or cub'd, Sc. 


— 
5 
— 
E. 


Zxam- 


198] 


Ban 2. Let it be bs to raiſe 
to the /econd Power or Square ? +19 


54s 


> F Add, 
* 4-239 * the Sure of xy. 


Exam. 3. Let i it be required to raiſe 9 to 
the ſecond Power or Square? 


3 K—Y 

* 1 Xx — y * 

3 . 5 

[ fu Add. 


* 290% the Square of x—y, which 


differs from the former only in the Signs 
＋ and — 


"PN. 
Exam. 4. Let it be required to raiſe x-l 
to the third Power or Cube? Fc. 


XK— 
+ 


_ 
x*+ 2xy +yz the Square of xy, 
8 "5+ | 


K Q r 25 * © 190 
T7 Þ29 1 5 
. i the Cube of x +7. 
Exam. 5. Let it be required to raiſe x — y a 
to the bird Power or Cube? 


| 7 .*, 5 
4K —9 | W 
N C Add 
Gees, e 1 
**—21975* the Square of x—y, 


xX— y. 


a2 +19? 5 
—— * 2 
x3—9gþ*y 39 —9 the Cube of x * 

which is the fame as the former, except that 


there every Term is affirmative, and in this 
every other Term is negative. 


Exam. 


1. 


- 


19 
Exam. 6. What is the Square of 58 Ley. 


—72 . 

5 P- 

544 ——7 

25% C 7 39L 
Tax TY 7X% 


- 54) "yy" +7% 
I 95 +4922, 


254 L eee 2 - e 


5M 


* ou 6 — — 


the Square ſought. 5 1 


From the foregoing Example it appears, 
that the Square of any compound Quantity, | 
contains ſo many perfect Squares as there are / 
Terms in the Quantity, and fo many double 
Rectangles "as there are Terms beyond that 
Quantity. That 1s, the Square E of 5a bx. y 72 \ { 

is equa] to the Square of 54 and the Jouble 
Rectangle of ga into g , the Square 
of x and the double Redangle of x into 
—y 7, the Square of --y and the double 
Rectangle of — y into — 72, and the Square 
of — 72, Waence it will be very caſy to rails 3 
any compound Quantity to the ſecond Power 1 
without a previous Multiplication, for the Square * 
of x Y -Z will be x* 3775 —2XZ -j-y*—232/ 


A 
A,. Y 2 . g 
8 * 


| 26 
Ir any Radical Quantity is to be involv'd 
to a Power whoſe Index is oppoſite to that of 
the Radical Sign, it is but taking the _— 
Sign away, and you will have the Power re- 
—_—. | IS £4 


A © 


- 
— * OED, oe A ee en nn 


Exam. 7. What is the. Square or ſecond 


— 


Power of „/ gar ds. 


| Tur Radical Sign being taken away, the 4 
_ - Square required will be 4'b++-ax*—4d24. 5 


80 the Cube of LEG be. will be 
az; and the Biquadrate or fourth | 
Power of %% bz*—bd is a'b*-bx*— td, 


4 


[#7] 
EFVOLUTTON. 


Volution is the Reverſe to Involution, for 
whereas Involution teaches - to raiſe any 
given Quantity to any Power propos'd, Evo- 
WM /ution teaches to extract any aſſign'd Root of 
1 {8 any Quantity given, te 
Ir the Quantity given be a ſimple one, the 
Root propos'd to be extracted will be diſcover'd 
at firſt Sight. As appears by the following 
S | Examples. | 


3 
2 


; (10 (2) \ (3) 
e ß 64“ 1 0 
1 / 14:22. 222 8:5 1222 / = . 
2300 EE Mn 
; RE > | Lala at by 


- 


Taz laſt Example ſhews that when the gi- 


ven Quantity hath not ſuch a Root as is fe- ; 


quired to be extracted, then you mult put the 
Radical Sign over it, and the Inde: of the 
Root to be extracted over that, and that wall 
be the Root ſought. 3 5180 
N. B. When any abſolute Number is regiſtered 
in the Margin, you draw a Line over it, to di- 
Ringuiſh it from the Numbers of the Hm. 
58 the ee Step of the firſt Example and the -. 
ret. .. : N 


— 


D 2 Wü EEX 
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Wu the Quantity given to be extracted 
or cvolv'd is a compound one, it very often 
proves very difficult to diſcover the Root there- 
of, even by thoſe who are tolerable good AIE 
gebraiſts, and thereſore I preſume it will be of 
little or no Service to the Learner to give him 
any Examples of this Kind at preſent, the 
foregoing 1s ſufficient for any Opperation he 
will meet with in this Book; except. when 
there happens to be fach compound Quantities 
as x aer a, ors*—2ax à, whole {ſquare 
Noot is as eaſily d:ſcovered as if they were {imple 

Wantities. For the Root of the former is 
» +6, and of the latter x 4, as appear from 
involution, 


Havino thus laid down the firſt Prin- 
Cipals of Alſgebra, I will now proceed to 
the following Hundred. Queſtions and An- 
ſwers; but firſt ſhall premiſc thefe three Parti- 
culars, viz, That in all Queſtions whatſoever 
theſe three Things are chiefly to be obſerved ; 
fr, the Data or Things given; ſecondly, Thi 
Pnefita or Things ſought 3 and thirdly and 
lofsly, The Condition or Form of a Queſtion ; 
which three Diſtinctions are fully illuſtrated in 
the following Solution, | - 


PR O- 


+. - 
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PROBLEM I. 


To find a Number, which being multiplied 
by 3, ſubtrafting 5 from the Product, 


and the Remaindvr divided by 2, if the 


Number ſought be added to the Quotient, 
that the Sum may be 40. _ 


For a perfect Idea of this, or any 
ueſtion propoſed, divide it into theſe three 
Particulars z , The Daia, which in this 
Problem are theſe Numbers 2, 5, 2, and 40; 
ſecond, The Quæſita, which is the Number to 
be found; and third, The Condition or Form 
of the Queſtion, which in this Problem runs 
thus. Which being multiplied by 3, fub- 
tracting 5 from the Product, and the Re- 
mainder divided by 2, if the Number ſouglit 
be added to the Quotient, that the Sam may 
be 40. | 


Now to ſolve this Queſtion, for the Num- 
be ſought put any Symbole or Letter, as for 


2 . f 
inſtance x; which by the Condition of the Pro- 


blem, muſt t be multiplied by 3, and 2x 


will be the Product; ſecondly, Subtrack 5 from 
that Produtt, and the Remainder will be 
3x —5z thirdly, Divide tte ſaid Remainder by 
2, and the Quotient will be 3  fourthly, | 

A2 ard 


1 
1 % 


[30] 
and laftly, Add the Number wg, VIZ. x tO 


this Quotient _ , and the Sam ! 18 — 2 


&; which Sum by the Queſtion is equal to 
4”, And thus the Queſtion is tranſlated out 
of the Verbal into a Symbolical Expreſſion, 
and therefore is * to this 


n 
Eduntior > - . 40. And to find the 
| 
Value of proceed thus, 

1. * N- 3 +2x=80 
2 -j=5 [35X= 85 
3 - 5 [4x-17 the Number which was to 


be found, or the Value of x required. 
W. TW. D. 


FRO the Operation Sd the 
Learner may obſerve, that to the Solution 
of Queſtions, which only regard Numbers, 
or the abſtracted Relations of Quantities, 
there is ſcarce any thing elſe required, 
than that the Preblem be tranſated out of the 
Hngliſe, or any other Tongue it is propeitd in, 
into the Algebraic al Language, that is, into 
Characters fir to derote our Conceptions of the 
Relations of Quentiiics. For when a Queſtion 
is expreficd Analyucally, the Calculation or 


Form of. the Reducti 100, tor the moſt part, is 
h ſeldom 


* 


Lad 


WEL, 


- ſeldom any thing more, than the Condition of 


the Problem repeated backward ; and thus the 


Condition or Form of a Queſtion, in a man- 


ner, may ſerve for a Rule to inveſtigate the 
unknown Quantity by. 


Bu T the moſt commodious and univerſal 
Solutions of Igebraical Problems are gene- 
rally performed by Symboles or Letters repre- 
ſenting the Quantities given as well as thoſe 
required. Thus, put 3-4, 5=6, 2=c, and 


40 d; and ſuppoſing x ſignifies the Number 
ſought as before; then inſtead of this Nume- 


ral Equation on — — x=40, weſhall have this 


ax -b 


Literal one Ed, from whence the 


c 
Quantity x will be found 


n 
Thus, bee g 


1 Y 02. - % c cd 


2 3 ax ters cd. G 


E N rah. : 
3 +4 Tq45=——» the Value of x required, 


By this Method of Computation it appears, 
that not only the unknown Quantity is inve- 
ſtigated, but a general Theorem or Rule is diſ- 
covered for ſolving all Queſtions of the ſame 
Nature; for the Letters a, 5, c, and d, may 
be put for any other Numbers than what they 
here 


| 
| 
i 

| 

N 

| 

zi 

2 
1 


<a 2. 


thus 


191 


here repreſent, Therefore this Equation 


PTY =x is a general Theorem for finding the 
Number fought to all Queſtions having the | 
ſame Data and Quæſita as that above. 


N. B. Thar the aſſumed Quantities in all 
Operations are eſteemed the very ſame as tho 
really known : For any of the known Quan- 
tities may be brought to one ſide of the Equa- 
tion, and made equal to all the reſt, by the 
ſame Principals of Agebra as the unknown Quan- 


tities are calculated. To cplain which, let any 
of theſe known Quantities a, &, c, in chis Equa- 


2 2 —5 5 
tion — TIES as þ for inſtance, be cleared 


and brought to one ſide the Equation, and all 


the reſt to the other. The Equation being 


| 
Stated, 1 ele. d. Work as follows, 
1 xc,2\ax—b+ce=c>d 
2 Aged Sarg cx 


3 — 444 b er-. 


But 


133 
But if it had been require to have broughe 
out c, then 


cu gc te =ax—b 


2 
ö "es 
s a- == 2. ora Then, 
5 , ar cd er = 
cd -c & 
7 — . 
Or 2 Tc garnet ber 


x 3 2 
9 | 1 * 


Hence it is, that Algebraiſts ſuppoſe thoſe 
Things given, which notwithſtanding are the 
ſole Objects of their Inquiry, until by Re- 
F duction they become equal to ſome certain 


Poſition of the given Quantities; and then te 


true Value of ſuch feigned Numbers are dif | 
covered, 


Fa RTHER B to ſtrengthen the young Ana» 
lyſt's Idea in Algebraical Computation, he 
muſt underſtand, that the Method of aſſuming 
Letters for the unknown Quantities, is no 
more than gueſſing the Value of ſuch Qvanti- 
ties at randum. So in the foregoing Propo- 
ſition, inſtead of making uſe of x, I may fup- 
poſe the Quantity ſought to be any Number at 
Pleaſure, and the Queſtion being ſtated with 


that Number and thoſe given, according to 


the 


pa Condition or Form of the Problem, the 
Quantity required will then come out by 
a ſame Laws of Axebra, as tho? the Number | 


[ 34 ] 


ſought was repreſented by any Letter in the 


Alphabet, or other Symbole. Thus, for the 
Number to be found put 9, and by the Con- 
dition of the Queſtion, there ml be had this 


numeral 


Equation 


I X 212 


2 —5813 


[2x9 — 
—.— 2 . 


8 
3x9 42x9=85 


3 73 +2 j4 


—| g=== 21 7. Here the Cal ; 


372 


ni is the very ſame, and brings out the ſame 


Concluſion, as either of the ſoregoing Methods, 
and likewiſe ſhews the Suppoſition to be falſe; 
for inſtead of 9 I ſhould have gueſt 17. 
Whence we may conclude, that the ultimate 
Deſign of Algebraical Operations, is no more 

than to diſcover the Truth from falſe Suppo- 


ſitions. 


| Monz ovzx 


too little, I may ſupply that Defect with x, and 


ſo call the Number 


expreſs'd the Problem Algebraically, there will 


be obtain'd this 


ſeeing my Suppolition was 
ſought' 9 ; and having 


5 Equation 


1351 


. E Le N 
, x2 2 27 43x—5 +18 | 2x==80 
2 T7 3\5X—40 


3 =5 | 7 —8 .Whereforeg | 8 ly che 


Number which 5 to be found, the ſame as 
before. 


F RO M whats here ſpecified the Artiſt may 
obſerve, that let the aſſumed Number be what 
it will, there will ſtill reſult the ſame Conclu- 

W lion to the Queſtion propoſed ; fo that it mat- 

z bers not whether the whole or a part of the 
Quantity, or ſome other Number, be made 
the Scope of our Inquiry, ſince they all bring 

e cout the true Anſwer to the Problem. 


Bu let the unknown Quantity be what it 
will, the Algebraiſt muſt accomodate it, ſo as 
to bring out the moſt ſimple Equation poſſible. 
And ſince from the various Species of Pro- 
blems different Equations ariſe, ſo thoſe Where 
in only one Power of the unknown Quantity is 
contained, as in theſe following, 


Ee cd -ó | I. [Theſe Num- 
Viz (25% -I ox" 164 XVI. — der ibe 
* —2ab. XXXVI. n 
ah, Se. XXXVII. li; taken from. 


axe 


36 1 

are called Simple Equations. An thoſe 
wherein different Powers of the Quantity fought 
are contained, as for Example, | 


x Tax ab. - | EXIX. 
bx. c zac α c. LXXVI. 
* Cc Sab, Sc. [LXXVII. 


ate called compound or adfected Equations. 


| 

| : 
* As there ariſe different Powers of the un- 
| | known Quantity in Algebraical Operations, ſo 
6 

; 


there are different Forms of -both ſimple and 
compound Equations; for ax -x dd , is 
F called a pure Simple Equation, 25x" -16x" 
1 2164 or x*=246. a Simple Quadratic, and 
N * ach a Simple Cubic, c. And in com- 
pound Equations, thoſe wherein the unknown 
Quantity is found of no more than two different 
Powers, whoſe. Indices are double to each other, 
are called adfected, and is either Quadratic, 
or Biquadratic, Fc. according to the higheſt 
Dimentions of the Quantity ſought. That is, 
x*i-ax=ab or bx*—cx*-j-2acx=4*c,, is called a 
Quadratic Adfected Equation, but x* cx. 
Dab is called a Biquadratic Adfected, Sc. 


_HavinG thus defined the different Kinds of 
Equations contained in the following Pages, I 
will now ſnew the Learner how the ſaid Equa- 
tions are brought to a Solution. And firſt 
then, for Simple Equations take this general 


RULE. 


fe 
ht 


9] 
N L. 


Extract ſuch a Root of the Equation, boſs 
Index ſhall be the Power of the unkuown 
* Quantity, and ut is done. 


As per Example, In this Equation 42 85 2ab, 
becauſe — unknown Quantity & is ſquared, 3 
extract the ſquare Root, and there comes out 


x=,/2ab, So alſo in this Equation x = @#*, by 
extracting the Cube Root we have * Nl, 
and ſo on. 


I su ALL omit the Rule for ſolving Qua- 


dratic adfected Equations at preſent, until the 
Learner has been ſome Time exerciſed in 


3 Simple Equations; becauſe the Learning of 


Rules without having an immediate Ute. for 
them, very often ſerves more to perplex than 
inſtruct the Artiſt; for tho* a Learner be ne- 
ver ſo expert in the Elements of Algebra, yet 
when he comes to the Application of thele 
Principals in the Solution of Propofitions (ex- 
cept he is Maſter of a good Genius and ſtrong 
Memory) he will find ſuch a Crowd of confi 
ſed Ideas in his Mind, that if he is not helped 
by the Inſtructics of a Maſter or ſome Ac- 
quaintance, he will be ready to cry out neplias 1. 
ira, But by proceeding according to the Metheds 
laid down in the foregoing Pages, and obſer- 
ving well the following Operations, he will n 


\ 


a ger ' 
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a great Meaſure, be freed from ſuch Inconve- 
niencies, and find, that Algebra is no more 
difficult to attain, than common Arithmetic, 
For both are founded on the fame Principals; 
and aim at the fame End, And differ from 
each other only in this Particular, . that vulgar 
Arithmetic begins its Computation from the 
Quantities given, and ſo proceeds forwards to 

- thoſe that are required, whereas Algebraic Com- 
putations proceed in a retrograde Order, viz. 
trem the Quantities ſought, as if they were 
given, to the Quantities given, as if they 
were ſought, to the End that we may ſome 
way or other come to a Concluſion or Equa- 
tion, from which we may bring out the Quan- 
tity ſought. Which the Reader may obſerve | 
from the Solution to the tenth Queſtion, and 

> ſeveral others in the preceding Pages. 


PROBLEM 


* 


39 
P ROB LE M II. 
To find a Number, which being multiplied 
by 12, and 48 added to the Product, 


as much may be produc'd, as if the ſame 


Number ſought were multiplied by 18. 


Pur 12=a, 48=6b, 18=c; and let the 
Number ſought be called x. Then by the 
Queſtion we ſhall | 


— 


b 48 


| (—@& 18—12 


132 S. The Num. 
ber required. | 
PROBLEM In. 


To find a Number, to which if 11 be added, 

and 7 ſubtracted from the ſame Num- 
ber, (viz..the firſt) the Sum of the Ad. 

dition may be double the Remainder. 


* 


Pur 11 a, b, and call the Number 
ſought x; then by the Queſtion it will ſtand 
thus e dee N 

3 +2bj2(x Ca 429 =2x . 
2 > —#3x=-a+2b=11+7x2=25. The 
Number found. 


E2 ; P R O. 


* 


„ 
PROBLEM v. 
To find a Number, io which if it's double 
6 treble, quadruple, &c.) be added, the 


- Sgrare of the ſame Ni * may be pro- 
duc d. 


Ca LL the Number ſought x, to which, | 
by the Queſtion, add it's double, biz. 25, and 
the Sum is x--2» or gs 3, which Sum, per 
Query, is equal the Square of x, that is. = x*, 
Ergo 3x=*x* ; this Equation divided by -, | 
wives g= 3. But the Queſtion fays, if treble | 
the Number ſought, vig. *, be added to itſelf, | 
the Sum will allo be equal to the Square of ; 
therefore x+ 3%, or 4r=x", and dividing this 
- Fevation by , we ſhall have & A; and again, 
if we add to it's Quadruple, the Sum will like- | 
wiſe be equal to x*, conſequently x, 
that is, 5x=x* ; Which being divided. Wy, 


the Queſtion will give a 8 Sc. 
W 1 giv , 2 E. . 


Ig ge 1 
** O NE E 


+ bd 5% 45 t 
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PROBLEM V. 


To find a Number, which if added to it ſeif 
and the Sum multiplied by the ſame, and 
the ſame Number ſtill ſubtracted from the \ 
Product: And laſtly, the Remainder di- 
vided by the ſame, t it may produce 


13. 


Fo x the Number ſought put x, which 
added to itſelf, the Sum is 2x, this Sum mul- 
tiplied by x, the Product is 2+? ; from this 
Product ſubtract x, and the Remainder is 
2x*—x: And laſtly, og this Remainder 


by x, and the Quotient 1 is — 5 2. but becauſe 


x is found in both the Terms of the Numerator, 
the Quotient will be 2ů—1, which, by the 


Queſtion, 1s equal 9 Therefore, I 2 
1'24—1=a | 
1 JI zr a bi 
5 3 27, 5, 24.498 ES 4 E 1.5 Z ze 
"TT 3 ea 2 E. E 


E 3 PROBLEM 


POB L E N VI. 
To divide the Number 16 into 2 Parts, fo 


that the Square of the greater Part may 
exceed the Square of the leſs by 32. 


To ſolve this Propoſition according to 
Ward's Method, put x the greater Part, and y 
the leſs; and the Square of the greater Part & 
I **, and the Square of the leſſer is y*, the Dit- 
ference of theſe two Squares is x*—y*, which 
is equal to 32 by the Queſtion. 

61116 

Therefore 7 zl 3 

— X 30 16 —x | 

G 2 40256324 

123 

| ER” +34 

= 6 7/256 —32x-4+-x*=x*—32 
—X 925632813 
32] 9236 =g2x—32 

9 320100322 288 
| —| | 288 
10 +32111þ= = —=9, the Saber Part, 


f 8 
03 
td 
D 


min ting unknown Quantities, 


Note, \ This Method of Exter- 
is called Comparative A gr bra. 


wich taken from» 16, the Remainder is 7 
the leſſer Part. 2E. 1 


8 * B v T the great and incomparable Mr 
HE 1 Sir Jaac Newton, has, in his Uni- 
488 youre 


© © nag, © 

14655 I 

| OO 4 

. > * kh 
4 PE 


* 1 
r . 


" Ro . 

verſal Arithmetic, Page 68, moſt wiſely noted, 
that the Solutions of Queſtions are (for the 
moſt part) ſo much the more expedite and ar- 
tificial, by how fewer unknown *Juantities you. 
have at firſt, That is, in thoſe Queſtions 
where two, three, or more unknown Quanti- 
ties are required to be found, by the Aſſump-- 
tion of one unknown Quantity only, the reſt, - 

many Times, will be expreſi d by ſuch and 
ſuch Laws or Properties of Agebra of Geo- 
metry, as the Query happens to Fall under: 
With ſuch Expreſſions, the Queſtion being 
ſtated, and the unknown or aſſum'd Quantity 


O 
y 
x | 
fo 
1 


will be had from the Expreſſions themſelves, 
Tu E better to conceive this Method of 
Reſolution, the An is deſird to obſerve 


the following 
AXIOMS. 


1, Ir from the Sum of any two Quintaiey 
be taken either of them, the nee 
give the other Quantity. 

2. THA Difference of any two Quantities 
added to the leſs, gives the greater Quantity 
and ſubtracted from the greater Quantity, 
gives the leſſer; or the whole | is equal to all the 
Parts taken together. 

3. THERA Product of any two Quantities 
divided by either of them, the Quouent 8 
58585 the other Quantity. 18 


4. TH E * 


being inveſtigated, the other unknown Numbers bi 


[44 ] 
4. Tx x u of any two Quantities, 
being multiplied by the leſſer, the Product is 
the greater Quantity. 


N. B. That what is here ſaid of imple Quantities, 
be ſame may be underſtood of Squares, Cubes, 
and Biquadratic Quantities, &c. | 


No w, by a right Application of theſe 
Axioms, many Queſtions in Algebra, where 2, 
3, 4, Sc. Quantities are requir'd to be found, 
may be expeditiouſly ſolv'd, by the Help of 
one Cn Quantity only. Thus: 


Por 16 ga, 32=6, call the greater Part x, ! 
as before, then (by Axiom 1.) the leſſer Part 
will be a—x; now, the Square of the greater 7 
Part is *, and the Square of the leſſer Part is | 
a*—2ax Pes, which taken from x?, the Square 
of the greater Part, the Remainder is 24 — 4 5 
' which by the Queſtions i is equal to 6, 


 "Therefore,'112ax — a*=b 
2 Ui = 
1 +84 ax =# He * 
b Ea . h 4 32 16 
2a 2a 2 2K 16 2 9 


the greater Part, the ſame as before, SY 
the leſſer Part is 7. 2 . I. 


By 8 © this Method with that afore- 
going, we ſhall find the very ſame Concluſion” 


8 a with quarter the Trouble; for, in 
| that 


2 24030 


45 1 
that Operation, as there are two unknown 
Quantities, x and y, concern'd, there muſt be 
one of them, as y, exterminated before the 


5, other can be found; which Trouble of Exter- 
„ mination is entirely * by this ae of 
Subſtitution. 


0 PROBLEM vn. 


„ 7e divide the Number 36 into two Parts, 
fo that if 12 be added to the firſt, and 
6 to the ſecond, the former may the 
* the latter. CY | 


P U r 36 ga, 12=6, 6 — Dez hy call he fir 
Part x, hen the ſecond Part (by Him 
will be a; now, if to the, firſt Part #Y 
added &, the Sum is x 4-b, and to the ſecond 
Part a—x be added c, the Sum is a Te, | 
which is half the Sum a , per Ven. 


Therefore, 1 x +b=24a—2x+2C 
I 2X2 3x +6=24 ; ac 5 = 
2 =bg3x=24 15 Ong 320 
5 24 bee 12 
T =24, . firſt or greatelt-Parts 
which bein known, the leſſer Part is 36—24 
=12 3 and theſe two Numbers will anſwer the 
Conditions of the Queſtion. 2 E. * 


EX” 


PROBLEM - 


P 


[46] 
ROBLEM Vl 


Let the Line AB ( of 0 Parts) be di- 
vided any how in C, | ſo that A C may 
be 42, B C 28] it is required to divid:Þ 
the ſame Line again in another Point: 
For Example, in D, /o that the Rect. 

1 angle ADC may be equal to the Square 
| Let the Segment CD be en . ; 


fs being and AD, B 


will) 


known. 


Pour 50=s, 42=6, 28=c, * let x re- 


ns the 


1 and 2.) 


Segment CD, and AD (by Axiom | 
will be S x, DB =c—x#; now mul- | 


WM tiplying AD by DC, or their Equivalents | 


5 x by x, the Product is bv E', which (by 
the Queſtion) is equal the Square of DB, or 
it's Equivalent c x, which 1 IS 62— 20x + **. 
(Cee Fig. 1.) 


Therefore, 
F_ x 
2 Jag 


2 


ib Lo? =< —acæ * 
2 4 c- 2c 
* A =c?. 
"77 28x28 


3 +b +244 


: pf rv CS ,theLength 


of CD; which being Noa, gives AD go, 
and DB=20, ee en E. 1. 


The 


7 


ww eywws. wt . $4 WW. ' 


tu 
The ſame otherwiſe. - 


7 Lr „AD, whence — and 
WCD=x—3, as is evident by the Line AB; 
Wand multiplying x—b by , the Product is 


b, which is equal to the Square of a 
7. or to 2 24 r- by the Queſtion. 
re l _— — bx Sa — 24x--px? | 
a, | ga — bx=a'—2ax 


2 ＋24 312 2ax—bx=q* ; 
a? 70x70 
24—b 2X70 —42 


=50=AD, 


3 = 2a—b4 4 ¹. 


 Cametrically thus. 


O x the given Segment CB, (by the 46th, 
Prop. of Euclid's firſt Book) deſcribe the Square 
BC, and draw the Diagonal C5 ; this done, 
compleat the Parallelogram abAB, and draw 
its Diagonal aB, which cuts the other Diago- 
nal Ch in the Point c. Now, through the 
Point e, and parallel to 2B, or C, draw the 
Line aD, — 4 it cuts the Segment CB in D, 
the Point requir'd. ( See Pg. 2.) 


Demonſtration. 


Dx AW through the Point e the Like ru % 


parallel to the given Side A B; then (per Cor. 


481 
to Prop. 4. of Euclid's ſecond Book) the Rect- 
angles reDC and. dþSe. are Squares, therefore 
e is=CD, and 4S=eS=DB, conſequently 
| s CSC DB; but the Square of 68 or 
es is equal the Square diSe, therefore the 
; boa Se and CI DB are equal ; and (by 

Prop, 43 of Euclid's firſt Book) the Square 485 
is equal to the Parallelogram e AD, which is 
equal the Rectangle of AD into De, which is 
equal to AD into CD, for D and CD are equal; 
therefore the Rectangle of AD into CD is = 
the Square of DB. . E. D. 

O by conſtructing Equation the third, of 
Operation the firſt, aforegoing, will likewiſe 
give the Point D Geometrically. But the 
Limits of this Book being ſo ſmall, obliges me 
do refer the young Analyſt to J. C. Sturmius's 
 Mathefis Enucleata, or to Harris's Algebra, 
where he will meet with * Satisfaction 1 in 
one of Geometry, | 


PROBLEM IX. 


Let the Line EF be divided any bow in G, 
[/ that EG may be b, and GF 4] it is re- 
quired to produce this right Line EF, 
or Examele unto H] fo that the Retz. 
angle EHF. may be equal to the Square 
GH; he Length of FH is required. 


: 3 10 a, Ab, and = FH; chen 


by Atom 2.) Tete e, and GTI f 
on * 


„„ Fe. Mw. © - FX 3 


2 Oo 


— 8 „ vv SY wy 


T kerefore, 14 |- b. ab 8 


CE” 4&3 Wo 


[ 49 ] 
multiply à H, by x, and the Product is a 
and the Square of l E is O ab N which 


(by the Queſtion) is equal to ax Er 
(See Fig. 3.) 


1 xu zr = abr 
2 — 2bx z - 2 Nb 
. 
3 = a2 © 10—2Xx4 78 bas 


: 


thus much muſt the Line E F be produced, to 
fulfill the Conditions of the Aiden! 


Or thus, 


P v T = El the whole compounded Line, 
and (by A iom 2.) „ = FH, and GH = 
—4 4 Fd the Rectangle of x—a into +, is 
ia, and the Square of x—a & is x? a 
—2ab +@a*-2b-b?, which is equalto to x Ae 
by the Queſtion. 


Therefore, ihr e x 24 245 42 
bx-b* y 


1 _. khlax- e 


ds a a — ' 
29 3 += 18, from which 
take 10, and there remains 8 = FH, as before. 


Note. I x the Margin, at the ſecond Step 
ſignifies, Tran/pg#tion, or the Rectification of 
che firſt e by Addition and Subtrazion. | 


1 


Or likewiſe thus, 


* T * GH, and (by 4Aiom2.) FH 
- 6, and EHS -a; which Terms 
tated as the Queſtion requires, will 


. 


I 
bei 
ſtan f 


thus, Er as Lar - 2 45 H. 5. 4 


25. 8 | 
: | 6*-26, eas IF 
2 — 24 — 3*—2b—a 2 Az 12, from 
which take 4, and the Remainder is 8=F H, 
as in the foregoing Operations. 7 
5 | 5 TEC KL . ; 4 a7; $* —ab _ 5 
BE MAU 28 this. Equatiog.s NT Tr T 
5 9 ** | 
9 is ſomew hat uncommon, and per- 
AE 5 „ 
85— . 
haps may nog plus the Learner, cho to the 
more fen ehh it 15 M ewident, it will 
(1 preſumꝭ) not be improꝑer to give the Reader 


118 


* Explanation. 
3 4 is greater 
25 a, "Sf 


than b, it is plain, by the Laws of Aldition, 
that the Sum of 5 — ab, the Numerakor, is a 
9 negative 


I N this Fraftion 


# 


| [51] 

negative Quantity; and by the ſame Way of 
Ly. ito the e 26 — 4 7 a 
negative Quantity alſo : But a negative 
Quantity divided by a negative Quantity, 
by the Laws of Diviſion, the Quotient will be 
Affirmative ; therefore if you write 10 for a, - 
and 4 for 5, the faid Fraction will become 


— IO _— 
2 2 that is, 12. And ſo 


24— 10 — 


3 ab 
likewiſe 3 witen thrown into 


Numbers will ſtand thus = 


10 x4 
4X 4 — 2X10 


0 | ; | 
=2—L =2 ＋ 10=12, Which was to 


be explained. ntl 
PROBLEM X. 


A General diſpoſing his Army into a Square 
Battle, finds he has 284 Soldiers over 
and above; but increafing each Side with 
one Soldier, be wants 25 Soldiers to fill 
WO Square :, How many Soldiers bad 

ec 


Pu T 2g4 ga, 25=6, and let the Number 
of Soldiers placed in Rank and File be called 
* which being fquard is &, which is lefs 
than the Number of Soldiers in the Army by. 

| 6 | 284 


\ R 

284 or à (per Query.) But increaſing each Side 
with one Soldier, that is, adding one to x the 
Sum is =I, whoſe Square is K Car ET, 
which (by the Queſtion) is greater than the 
whole Army by 25 or 5, conſequently taking 
3 from 2x 1 the Remainder is x2 2 
- the whole Army, and adding à to *, 
the Sum is likewiſe equal the whole Army, 
that is, the Sum of à and & is x*-þ a. 
Therefore|x arg + 2x ＋1—56. 
1 z*nig=2xd 1—b 

* EAA 2 —1 


| 2 2 
rhe Soldiers in Rank and File, which being 
ſquar*d, and 284 added to it, that is, add 
2384 to 23716 the Square of 154, and the Sum 
© 15 24000 the Number of Soldiers requir'd. 

wh The ſame otherai/e. 
Por = the whole Army, then „4 (by 
the Queſtion) is a ſquare Number, whofe 
Square. root is y/x—a the Side of the Square 
equal the Number of Soldiers in Rank and 
File, to which add 1, and the Sum is Y-. 
1, the Square of which is —4 EA 4. 
—-1; and becauſe this Square exceeds the Num- 
ber of Soldiers by & or 25, ſubtract & from it, 


and the Remainder is x—a+ z, - f=, 
| f | 4 which 


RT = 154, 


w Lo IOIYP 


"oe" IE 3 


183 ] 
which per Ve is equal the whole Army. 
N 


Therefore, ire —a- C2 VN 4. 4. Ex. 
13 » , 2/X—a=8 j6—1=308=c 
2 G2 314x —4a=e 
3 „ 4c 4a 

9 08 x 208 x 284. 
|! =24000. The fame as above, 


Numerically. 


T n 1s numerical Solution depends on the 
fourth Propoſition of the ſecond Book of Euclid. . 
For ſeeing the Number of Soldiers exceeds tlie 
leſſer _— by 284, and wants 25 to hill up 
the greater Square, conſequently 284 F 25 
= 309 is equal the double Re angle of the Side 
of the leſſer Square into 1 more the Square of 
I (by the aboveſaid Propoſition.) But becauſe 
the Square of 1 is but 1: therefore 308 is the 
double Rectangle of the Side of the leſſer 
Square into 1; whence dividing 308 by 2 the 
Quotient gives 1 54 the Side of the leſſer Square 
as before, which ſquar'd produces 23716, to 
which add 284 the Sum is 24000 the Number 
of Soldiers in the Army. 2 E. 5. 


„ rz PROBLEM 


1 abe Ke 


PROBLEM Xl. 


A certain Captain ſends out. * « of bis E 
diers ＋ 10, and there remain 42 + 15. 
How mary Soldiers bad be? 4 


* 


Por 10a, 15 =6, ao «> e 
ber of Soldiers; ; then the Number of Sol- 


diers ſent out are 5 ＋ 4 and thoſe remaining 


2952 b, which together. are equal o r. 
Therefore 6 = 4 3 r. 0 
1 | 1 34 HE Tahgx 
2 - x2.32x 64 3 ＋65 B L6a 63 
2 . 2 6 6x10 -OxI5=150, 
the Number of Soldiers, . 
| Or „ 


To avoid Fractions put 6 * the Nute 
of Soldiers, of - which + is 25, and : is 33 
whence D the * eltion, we (hall have this 
Equation „1. 2c * -x. 

Or, $f 2 3 5 -b= bx, 8 

2 — 31 3 2241 b=10 13 25, which 


s Ch 


- 


multiphed 
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multiplied 15 6 nde 7.50, the: Tame 2 22 


bove. 


Numeniclly 171 «147 a, 
S2 EIN O of. of any Quantity is the fame 
as 5, = the fame as 2 'of the whole ; 5. and 
that (by the Queſtion) © or 3 4-10, and 4 
2 ＋ 15 together makes; 3 42 5 = tlie Num- 
ber of Soldiers; it is evident that 25, the 
Sum of 10 and 15, is 3 Part of the whole 
Company. Therefore 2 576 150 the Num- 
ber of Soldiers required. V. M. D. 


PROBLEM x. 


There i ig an Army to which if you add * 
+, and 5 of itſelf, and take away 5 
bat 


by WEE total will be 100000. 


was the Number of the Army 2. 


To avoid Fraftions put 24x = the Num- 
ber of the Army, for 24 is a Multiple of 
2, 3, and 4, the Denominators of theſe Frafti- 
ons 3, 3, and 4; Now ; of 24% is 12%, 
+ is gx, and 4 is 67, whence (by the U 
ſion) | 


Wer * 


1 561 


we have 7. ty 8x þ 6x — 6000) 
"Ha 5000 = 100000. 


2 * 3 50#=105000 


hy 50 4 hk which mul- 
| pled by 24 gives 50400, the Number of 
the Army. 2, E.F. 


PROBLEM XIII. 


Ts the Rectangle ABCD, the. Difference of 
the greater Side AB, and of the leſſer 
Side BC, is 12, but the ifference of 
the Squares of the Sides is 1680, What 

are the Sides of the Rectangle ABCD? 


Por AB—BC-= 12 4, AB BC 2 21680 
+8, and x = BC the | leſſer Side; and (per 
A:. 2.) the greater Side AB ., whoſe 


Square is * 2ax Ca, and the Square of the 


leſſer Side is K* the Difference of theſe two 
Squares is 2%, which (per Query) is 
equal 9. IE, (See Fig. 4.) 


Therefore i 12a La = b. 
1 —4 2 4% 5 a* 


„ 
2 24% e bv a 24 . 


hence AB= 64 12 76, the Sides gequired. 
5 R O B. 


nnn 2M rer 
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PROBLEM XIV. 


The Length DE of the Rettung „ DEFG, 
is twice the Breadth EF; a the Sum 
of the Squares of the Length and Breadth 
is ten Times the Sum of the two Sides DE, 
EF. What are the Sides 4 the. * 
DEF G? 


Pur the Breadth EF=x, and the Leng 
DE will be = 2*; the Sum of the Length 
and Breadth is 2x--x or gx, and the Sum 
of their Square is A* * or 5, which (by 
the Queſtion) is equal 10 Times the Sum of 
tie Sides or Zr, A Hg. B.) 


1 s S gor. 24 | 
—5x|2lx=6=EF, the (fer Side, c con- 


ſequently the greater Side DE is 12, the Side 
of the Rectangle, as was required. » 


Ir the Learner is not yet PANTS with * 
the Doctrine of Proportion, let him peruſe the 
ſeventh Chapter of the ſecond Part of Ward's 
Introduction to Mathematics; or the fifth Book 
of Eurlid's Elements of Geometry, and then he 
will the eaſierly underſtand the following So- 


lution, and ſeveral others where the Buſineſs of 


CY 


Bu is required, Cha l 
| 11 


9 
PROBLEM Xv. 


To find two Numbers in the Proportion of 


2 to'3, whoſe Product, if they be mul. 
p ed by one another, ſhall be 54. 
| Pu r 54 = 8 = the leſſer Number, and 


as 2: 3: = the greater Number; the 


1 
Product of * and 7 is , which (by the 
Queſtion) is equal to a. 


2 


Therefore |= =8 
F-_: E — 2— ; 
6 nb AE 3. 
2 w2lg e=/— SAG 6, the leſſer 


Number, and as 2 : 3: : 6 : 9 = the greater 
Number. | 2. E. J. 


Lx AST the young Algebraiſ ſhould not 
readily Os the Reaſon of multiplying 


x2 


this Equation >— = 6, ar Step the fir by 


. 1 to bring * out we the Fraton, ES to 


the 


. 


Is 


1 


E 


C 
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the Profecient will be moſt conſpicuous, it is 
thought proper to give him the following 


EXPLANATION. 


Tu al multiplying 3 brings 


out x at Step the ſecond, wall appear 
very plain if we retain the 1 Multiplica- 


292 __2xgx* = ] 
1 7 For * 


the Co efficient of K* ork and becauſe is 


Numerator and Denominator are the fame in 
all Reſpects, they conſequently deſtroy each 


other, therefore * . 


HE NOE we have the following general 
Method for freeing any literal Quantity of a 
Fractional Co. efficient. Multiply the Quan- 
re. by it's Co. efficient inverted, and it is 
one. 


Note, What I mean by an 1 F raction 6 
is this, 2 when inverted becomes 5 | 
18 hence alſo a the Neun of 


multiplyis a E ractional Quantity by it's Pe- 
dame 


5 a 60 1 

| nominator, by by by” 1 away the Deno: 
minator. For 3. —L (at Step 1. Operation I, 

of the firſt Propoſition) mukiplied by 2 it's 


x 
| Denominator, that i is, Ae = 


becomes 3—3, at ep 2 3 s 2 is found 
both in the Numerator and Denominator, and 
| ſo 0 856 vaniſhes. | 


8 Nenne 


F 
+ 


To 


. — 


8 E EIN O that 54 is the Rectangle or Pro- 
duct of the two Quantities required to be found, 
which Numbers having the ſame Ratio to one 
another-as/2 to 3: Therefore multiply 2 and 
F together, and the Product is 6. No be- 
cauſe (by the twentieth Propoſition of the ſixth 
Book of Euclid's Elements) all ſimilar Planes 
are in a duplicate Ratio of their like Sides, 
ſay, as: is to 4,(= the Square of 2 the leaſt 
Ratio) :: ſo is 54,: to 36, whoſe ſquare 
Root is 9 — the ltr Number; and divide 


54 by 6, and the Quotient is 9 = the greater 
P 


o 
a =% * * . * 
0 : * * * 4 * » „ - . 
- = of — o : * C * - * " * 7 att. = 
i 3 =, l 1 
- £ 4 4 1 " . : a . * . N P 
N . 2 . — 
* y 7 
1 1414 : 
* 


7 


2 ITY 


Eke = cd edo Fm. % Bo 13; LO CD 
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PROBLEM XVI. 


To find two Numbers whoſe Ratio is to one 
another as 4 to 5 and the Sum of the 
Squares of both, is 2624. 
Por x = the leſſer Number, and as 4: 5 
- 5 the greater; the Square of the 
leſſer Number * is x*. and the Square of the 
greater Number is + 2 76 andtheSum of theſe two 


„which by the Queſtion 


is equal 2624 = 84, 


Therefore 


I x16/2 


3 1 2 


the leſſer Number, which being known, fay, 
as 4:5:: 32: 40 = the ger Number, 


| 2 E. F. 
_ 0G; OR 
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"Or thus, | 


Tak E x* = the Square of the leſſer 
Number, from a, and the Remainder is 
a—x*= the Square of the greater Part (per 
Note following the Arioms), and the Square 

” 'of the Ratios is 16 and 25; now (by the 
twenty- ſecond Propoſition of Euclid's ſixth 
Book), lay, 


as 11/16 : K 1 : &—x?. And (by 
1 Vith of the Ame Book) 
we have — 16—16. 231. | * 
2 +16xi]241x*=164, the very fame wi 
Step 2, om, art contracted, 


Numerical. 


TAE Squares of the Ratios added toge. 
ther is 41, and the Sum of the Squares of the 
Numbers required being given — 2624, fay 
by Proportion, as 41:16: : 2624: 1024 
= the Square of the leſſer Part, whoſe' Root is 
'32=the leſſer Number, ſrom 2624 take 1024, 
and the Remainder is 1600, „ e 1q bY 
Root is 40, the greater Number, 

| . . 


— 


1 63 
Note, This Numerical Rule is founded on 


tne twenty-ſecond Propoſition of the ſixth, and 
the eighteenth of the fifth Books of Euclid's 


Elements of Grometry, 
PROBLEM XVII. 


To find the Side of a Square, woboſe Area 
is to the Sum of the Sides in à given 
Ratio, as 45 to 12. 


Pur 45=4, 12=6, and * = the Side of 
the Square; then 4 is the Sum of the Sides, 
and x* the Area of the Square, which are to 
each other as to þ, by the Propoſition 


Therefore 1 12:5: : 1 4. 
I Ergo 2 bu* =4a" (by. 16. E. 6.) 


44 445 
'2 ee — 15 the Side of 


the Square required, 
N. B. At Step =” Second, (by 16, E. 6.) 
is to be read thus: By thę ſixteenth Propoſition 


N 


of the ſixth Book of Euclid's Elements. 


6 2  Numerically 


"=>. 
TT 
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Numerically. 


Arr Squares are ſimilar Planes; therefore 
divide the Ratio of the Perimeter or Sum of 
the Sides by 4, and with that Quotient divide 
the Ratio of the Area; this laſt Quotient will 
give the Side of thc Square required, Thus, 
the Quotient of 12 divided by 4 is 3, and 
45 divided by 3 quotes 15 = the Side of the 
Square as above. 


Taz Reaſon of this Arithmetical Solution, 
is this, that that Number, that expreſſes the 
Ratio of any Quantity, whether a Line, Su- 

perficies, or Solid, hath the fame Properties 


as that Quantity, of which it is the Ratio. 


PROBLEM XVIII. 


To find the Side of a Cube, whoſe Superficies 
1s to the Solidity in a given Ratio, as 6 


40 IN. 


PvurT6=s, 11 =6b, and * = the Side of the 
Cube; then the Solidity will be , and the 
Superficies 6x* . Now by the Queſtion we ſhall 

have 14: 52: 6725 
1 Exrgoſz ar 652 
2 Tar. 1 = 11 the Side of 

R % 
the Cube required, wo FSH 
5 Numerically 


65 “1 


Numerically. 


AL ſimilar Solids are to each other as the 
Cubes of their like Sides (by the thirty-third 
Propoſition of Euclid's Ane Book), whence 
divide the Ratio of the Solidity of the Cube, 
by + Part of the Ratio of the Superficies, and 
the Quotient is the Side of the Cube required. 
Thus, + Part of 6 is 1, and 11 divided by 1 
is 11 = the Side of the Cube as above. or 
ſuppoſe the Proportion of the Superficies and 
Solidity had been as 243 to 2916, the Side of 
the Cube would then be 72; for a ſixth Part 
of 243 is 40. 5, and 2916 divided by 40.5 the 
Quonent 1s 72, W. I. D. 


PROBLEM XIX. 


A certain Man hires a Labourer, on this 
Condition, that for every Day be ac xd 
he ſhould receive 12 Pence, but for 
every Day he was idle, be ſhould be 
mulcted 8 Pence. When zoo Days Were 
. paſt, nether of them ere indebted one 10 
another. How many Days did he wort ; 
and how many was be idle? 


Pu ra, 12 =6b, 8 =c, and x=the 
Days hE'was idle; then (ter Ax. I.) the Days 
G 3 he 
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be work'd will be ax. Now ſeeing the 

8 Pences diſcounted for the Days he play'd 

was equal the 12 Pences he was to receive for 
every Day he work*d, we ſhall 


have 11 * ab- br. For e: 5: : a x: x, 
1 rer = ab 
| Xe ab _ 390x12 
„ 
Days he were ale, which taken from 390 
leaves 156 the Days he work*d. 


= 234 the 


Numerically. 


As by the Queſtion 8 times the Number 
of Days the Labourer was idle, are equal 12 
times the Number of Days he work*d ; there 
is nothing more required, then to divide 390 
Days into two fuch Parts, that 8 times the one 
hall be equal 12 times the other, and this Di- 
viſion is done reciprocally (by virtue of the 
fourteenth Propoſition of e Ou Book.) 
Thus: As 12 +8 (=20) : 12 :: 390: 234 

= the Days idle; and as 12 8 (= 20):8 

390: 156 = the Days he work'd, the fame 
as ane. tor 156x12 = 1572 =234x8. 

W. V. D. 


PROFLE 
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PROBLEM XX, 


A certain Gentleman hires a Servant, and 


' promiſes him 24 Pounds yearly Wages, 

together with a Cloak. At 8 Months 
End the Servant obtains leave to go a- 
way, and inſtead of his Wages receives 
a Chak -- 13 Pounds, How much did 
the Cloak coſt ? BE: a 


To ſolve this Problem put 12, the Months 
in a Year, = a, and 8 Months he ſerved = 6, 
let the Price of the Cloak be called &; like- 
wile put 24 == c, and 13 d. Then c Ex is 
his yearly Wages, and x +d=the Wages he 
received at 8 Months End (by the Queſtion), 
therefore ſay, 


2 24: x -d: : b, 


1 * eee | 

2 —b; lar bead be | 

3 —2 eee ad 
nee 8 241213 
Ih! £5 a—b M 
Pounds the Price of the Cloak. Ye 2 7. 


ö 


To falve this. Propoſition Arichnatically,. 


realon thus; 8 Months is £ or 4 of a Lear; 
therefore 


N [ 68 ] 
therefore at the End of 8 Months, at the Rate 
of 24 Pounds and a Cloak per Year, the Ser- 
vant muſt receive 4 of 24 Pounds, together 
with 3 of the Cloak for 8 Months Service; 
but hecauſe he received the whole Cloak, - 13 
Pounds, inſtead of 4 of his Year's Wages, 
which is 16 Pounds and + of the Cloak, there- 
fore take 13 from 16, and the Remainder is 
3 Pounds, equivalent to 4 Part of the Cloak; 
conſequently the Cloak coſt 9 Pounds. 


PROBLEM XXI 


A Perſon being asd how old he was, an- 
ſwered, If I quadruple + of my. Years, 
and add * of them . 5o to the Product; 
the Sum will be ſo much above 100, as 
the Number of my Years is now below 
100. 


To anſwer this or any Queftion of the like 


with Arithmetical Progreſſion ; with which ithe 
be unacquainted, he may conſult the fixth Chap- 
ter of the firſt or ſecond Part of Ward's Miro- 
. duttion to the Mathematics x 


To avoid Fraction, put 6x = his Age, 
ef which two thirds is 4r, and the 3 
of 4 is 16x, to 16x add 3 ( his Age) 
' | +50, 


Nature, the Learner ought to be acquainted. 
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and the Sum is 19x +50, which. (by the Que- 
ſtion) as much exceeds 100, as 6x (= his 
Age) wants of 100, Whence 6x, 100, and 
1954080 are a Series of Terms in Arithme- 


tical Progreſſion, and will ſtand 


Thus 16. 100. 19x 50. 
Ergo |2|25*--50=200 (per Lemma 1. 
| TY vi. Part J. or Sei. 1. chap. 
Part II. of Ward's Iniro- 
Agio, &c. 


2 — 50,3 25 50 | 
3 = Ae therefore 6x = 36 his Age 
as was required. 


Ta rs Queſtion may alſo be ſtated other- 
wiſe. Thus, for the Difference between 100 
and 6r being the ſame as between 19x Cg and 
and 100 (per Query), that is e and 
19 ＋g —100 are equal. 


Therefore |1ſ100—6x= 1980 — 100. 

| ud + 62]2]2.5% 50 100100 

2 — 50 F-10002 & 
3 Faß A6, Sc, the ſame as before. 


PROB- 


& 5 


PROBLEM XXII. 


Ons being. Wed mint Howes of the Day i 
was, anſwered, The. yy" at this Tim 
7s 16 Hours long if now * of the Hour: 
| paſt be added to; of the Remainder, ye 
will have the. Hour de fir 'd, reckoning 


From SUNer1 Yong: 


Por 16 4, x= che Hours paſt, and 
(per Ax. I.) a—x is the Hours remaining; 


2 of which 8 TR and the half of » 3 8 


24 2 


who Sum, viz * is equal the 
Hours paſt (by th Que) & 


bs + 
2 
\ 


' 
x , 24—2x 
Therefore 1 W= 


1 2.6 
5 oo 
2 X32 g/3*+4a—4*=bx 
—3*T4*4 . 
„ 
4 = 7.5 1 9 £ the Hour 


of che Day, which is 4 of an Hou 
o'Clock, reckoning from Sun: riſe; 


4 One 
dx: 


b 


8 


be proved thus : =—- (= the whole Day, or 


16 Hour) — == i? = the Hours remain- 
ing, 3 of which is =E, i and — is = half 


the wie 7 r theſe two Fractions 2 25 


and fl are = to each other, for as Wt 21 
64:14. Ergo g6xr4=64x27, W. . P, 


Numericaly. 


BzcAavser 2: the Hours paſt, and 3j of 
thoſe remaining in one Sum, are equal the 
faid Hours paſt; it is plain that 3 of the Hours 
remaining and + the Hours paſt are equal: 
Therefore £ of the Hours of the Day remain- 
ing is equal the preſent Time of the Day or 

Hours paſt; conſequently the Hours of the Day 


paſt and thoſe main. are to one another 


in the Ratio + to +, or as 1 5 to 1. Now the 
Sum of theſe Ratios is 4, and to divide 16 
into two Parts that ſhall ad ko ae other 


EF > a 7 or . 
10 32512 :7 5 FT 16:25, 1. 97 
the fame 5 by the foregoing 8 
W. W. D. 
PRO B. 
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P ROB L E 1 XXIIL 


From Noremberg to Rome are 140 Miles 
A Traveller ſets out at the ſame Tim 
From each of the two Cities, one goes 3 
Miles a Day, the other 6, Tn how many 
Days from their firſt ſetting out will they 
meet one another, and how many Mis 


5 will each of them go? ? 


Pr MN = the Number of Days they travel 
before they meet; then 8x is the Number of 
Miles he goes that travels 8 Miles a Day, and 
6x is the Number of Miles the other goes that 
travels 6 Miles; and the Sum of 8 and 6x is 
I4x : which, by the Queſtion, is equal 140 
Miles, the Diſtance between Noremberg and 
Rome. Therefore 14x= 140, which Equation 
divide by 14, we ſhall have x=10 the Nun: 


ber of Days each travelled before they met, 


- whence one travelled 80 Miles and the other 
60. E 3 1 . ö 


B UT the abe of Days they travelled 
before they met each other may be found by 
Diviſion only; for ſeeing they both travel the 
ſame Number of Days, and that each Pay's 
Journey of both is 14 Miles. Therefore di- 
vide 140 by 14 and the Quotient gives 10 the 


Number af gy as belong, Mortgyer, be- 
; 2 


[73] 
cauſe every Day's Journey is the ſame, there- 
fore the Place where they meet, divides the 


Diſtance between Noremberg and Rome into 


two ſuch Parts, that are to one another, as the 
Number of Miles each travels a Day. That 
is, as 8 to 6, or as 4 to 3. 


8 80. 
Whence, 08 ＋6 (S 14): :: 140 : 8 
Ae 0 1 60. 
the ſame as above. W. V. D. 


PR OB L E M XXIV. 


A certain Meſſenger goes 6 Miles every 
Day: 8 Days after, another follows 
him, and be goes xo Miles a Day. In © 
how many Days will be come up to the” |} 
firſt? | ng OO: Pls rae | 


Pur 6=48, 10=6, 8=c, and x= the 
Days he travelled that goes 10 Miles a Day, 
and the Number of Days the other | travelled 
will be c+x: Now the Number of Days 
each travelled, multiplied by the Number of 
Miles each Meſſenger goes every Day, gives 
the Miles both travels ſeparately, which are 
equal, becauſe they both began their Journey 
from the ſame Place, and ended it at their over-- 
taking each other; whence ac + ax is the Miles 


_ the tir Meſſenger travelled, and by the Num- 
GEES 


. ber 
wi 


. ( 74 ] +255 
ber of Miles he travels that goes 10 Miles 
a Day, 


Therefore . e ar. 
1 -an ac 
ac 6 * 8 


=——= 12, the Days 


he travelled that goes 10 Miles a Day, and in 
{ſo many Days he came up to the firſt Meſſen- 


ger. 2, E. J. 
Or thus, 


EHE firſt Meſſenger had gone 48 Miles be- 
fore the ſecond Meſſenger Tet out; but becauſe 


the ſecond Meſſenger gains 4. Miles every Day 

of the firſt; therefore 48 divided by 4, the 

Quotient is 12 the Number of the Days as be- 
fore. W. V. D. 


PROBLEM XXV. 


A certain Me ſenger goes 6 Miles a Day: 
And after he has gone 56. Miles, anotber 
fellows him ⁊co goes 8 Miles a Day. In 

bow many Days will be come up to m ? 


>a HE foregoing Solution being rightly un- 
derſtood, it wil! be needleſs to give this an 
Algebraical Inveſtigation; and indggd the 

; Aruh- 
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Arithmetical Solution is the very ſame as that 
aforegoing, for divide 56 by 2 (=8—6) and 
the Quotient is 28, the Number of Days in 
which the ſecond Meſſenger came up to the 
— > ä 


Ir the Learner deſire to ſee more of this 
Kind of Problems, let him peruſe the fifth 
Propoſition (Page 72.) of the Arithmetical 
Queſtions, in Sir 1/aac Newton's Univerſal Arith- 
metic, with its Caſes and Examples. 5 


PROBLEM XXVI. 


One bought 3 Books, whoſe Prices wwere in 
Proportion as 12, 5, 1: Tf the Price of 
the firſt be doubled, of the ſecond trebled, 
of the third quadrupled ; the Sum of theſe 
Produtts will as much exceed 10 Crowns, 
as the Sum of the Prices of the greateſt 
and middle is belnu 5, How much did 
the faid Books coſt 7 


Pu r x=the Price of the firſt Book, and 
| by * = 
44 12: 3 :: 5: - the Price of the ſecond; | + 
8 I 8 
and again, as 12: *:: 1: — the Price 
of thesthird: Now double the Price of tlie Hk 
H 2 Book 


14 
| "s 
—_——> 
SS - 


2 | 


re ‚»ůãgq ? ̃ĩ⅛ - ⁵˙ R ˙— 240 ——— . Os 
_ 


| x, Xx 
Wo SW | 2x * 10 5 —— 25 
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Book is 2x, treble the ſecond =, and qua- 


druple the Price of the third 84 the Sum 


of theſe Products is 2x BY be, which as 


much exceeds 10 Crowns, as x A 5 (= the 


| Sum of the greateſt and middle Prices) is be- 
low 5. (per Query.) | 


: BY 


"IF 4 3 x 12 


1 x 1212 43 120 C- 175 


2 +17*|3,60x 120 60 
3 +120[4/60x=180 | 
4 = 60 57 3, che Number of Crowns the 


firſt Book coſt = 1 5 Shilling, and, as 12 : 15 
25: 62 Shillings, me 2 of the ſecond; 


N po again, as 12: 15 ::1 : 1 3 Shilling, the 
* Price of the third Book. - Wb J. 


I 


PROBLEM 


"= 
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PROBLEM XXVII. 


Suppoſe the Number 50 were to be di vided 
into two Parts, fo that the greater Part 
being divided by 7, and the leſs multiplied" 
by 3, the Sum of this Product and the 

former Quotient may make the ſame 


Number propoſed, which was 50. 


\ 
—_ I ——  —©—  _ —=——_ 


Pu r go a, 7=b, $3=cande= the 
greater Fart; Pu the leſs (per Ax. I.) will be 


2 — x: again, 7 ; ts a 7th Part of x, and 4c 
— cx is three Times a — x; the Sum of this. 
Quotient and Product is * ac — ex, which, 
(by the Queſtion) 8 equal a. | 


| \ 
Therefore + ac — cx a. | 
I ee 
3 ＋ 2 ber ale — ab 
= le — 14 = 3 , the 
3 * 1 T% my PR YH, Gary. 


Partz * the leſſer is 3 5. E28 | 


; > 4 
0 H 3 | PRO. 


1 


PROBLEM XXVII. 


Let the Number 20 be divided into tay 

Parts, fo that the Square of the leſs Part, 
being taken out of the Square of the 
greater, may leave the very Number pro- 


poſed, which was 20 (or may leave the 
double, treble, &c. of the Number pro- 


poſed.) 


Pu T 20= a, x the leſſer Part, and (per 
Ac. 1.) the greater P. rt will be = a -; the 
Square of the greater Part is a — 2ax +, 


and the Square of the lefler x*, which taken 


out of the Square of the greater Part, leaves 
@—2ax, this Remainder (by Propoſition) 1s 
equal to 4, or 29, or 3a, &c, 


Thereſore 12 — 2ax=a. 
9 ＋ 2 

1 ＋ 24x 2.4 z 
Sand 3 24 3 

7 a. — 4 4— 20—1 


2 * 


the lefler Part, and 20 —g. 5 = 10.5 the 
+4. E. J. 


A N D SEP" a* — 24x may be equal - 29, 
we ſhall have this ner 4 O 


2 | Equation 


a 8 


[ 79 ] 


Equation| I . 


421 —24 4 


2129 the leſſer 


1 272 
1 a] 24 


Part, and the greater is = 20 — 9 . 10. 
AN p again, 4 — 2ax being made equal 


to 3a, we ſhall 


have 1% —24x=38, 

1 Haaſzerga IF. . oe! 

rye , 3 20 3 
ns: 42. 2 *8-: 


2 ＋ 243 


the leſſer Part, and 20 — 8.5 = 11.5 is the 


greater, and ſo on. V. V. D. 


PROBLEM XXX. 


If a Man gains 30 Crowns a Week, how 
much muſt be ſpend a Week to have 500 
Crowns, together with the Expence of 4 
. Weeks remaining at the Year's End? 


SUPPOSING the Lor to Gn of 52 
Weeks, he will gain 52 * 30= 1560 Crowns 
every Year : Put x = his weekly Expence, and 
52x Crowns is what he lays out yearly, which 
taken from 1560 the Remainder is 1560 


= 52x, which, ” oy the e, is equal to 
300 ＋ . 


Thereſorg 


— 


— ——üäñä— — 4 


801 


Therefore 1 1360 — 52 300 . 47. 
1 4% 56 1060 


2 ee 8 18 725 the Crowns le 
ſpends per Week, * to 47. 75. 14.9 


* E. 
PROBLEM XXX. 


A Labourer, after gol del, in wich he 
bad been at wwork, lays up 29. Crowns 
— the Pay of three Weeks ; 4 finds: 
wy ey” he had expended 36 Crowns — the 
ay of eleven Weeks, W ns Pay did be 


recet ve 4 of ee? 


PUT X= his * Pay, 8 40x is the 
Number of Crowns he received for 40 Weeks 
Labour; in which Time he laid up 28 — 34 
- Crowns, and expended 36 ＋- 11 Crowns, 
which two Sums together make 8E 64 
| Crowns, equal to 49x. : 


Thicrefore's|8x 8 64 40x, . 

1 — 8K 22564 Fo | 

2 — 325 OS 7h Whence he' received 
wo or Sling Week. W. W. R. 


RO. 
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PROBLEM XXXI. 
In the Rectangle ABC, is given the Baſes 
AB =9, and the Difference of the other 


Sides, that is, the Segment BD = 3. 
Required the Sides AC, BC? 


LzaTg=4,135=# and x = DA; and be- 
cauſe CA and CD are equal (See Fig. 6.) BC 
—b {-x. Now (by the 47th Propoſition of 
Euclid's firſt Book) BC*= AC* ＋ AB?, but 
BC? =b*4-2bx --x*, AC*=x*,and AB? g“. 


Therefore! 1 . ＋2bx Ex =a* !. 
1 2% + 2bx D 
2 - ge- b 
a* — 9x9 —3x3 &- 


26 vp 2X3 
the Side CA, and 12 ＋ 3 = 15 the] 
of the Side CB. | ; 


2 E. 7. 
Or thus. 


ITA x ſame Geometrical Problems may be 
ſolved by different Principals of Geometry, as 
well as Arithmetical Queſtions by different 
Laws of Arithmetic. - -For by drawing the 
Circle ADE. from C as Center, with the Ra- 
dius Gn, and continuing the Side BC to E; 


then 


— 


% 


is propoſed, it will be impoſſible for him to 


that may ariſe from the Application of new 


as Propoſitions relating to abſtract Quantities, 
are ſolved by the Laws of Arithmetic ; ſo we 


in Geometry. And how the faid Propertics 


may be employed in bringing Geometrical 
Problems to Equations, the molt illuſtrious 


. * 9 
1 2 2 5 % 
r 


| [ 82 ] 
then will BE be = 5 ＋ 2x, and (by the 36th 
Propoſition of Euclid's third _ it will be, 


As, II BE: BA:: BA: BD; Or We 
e BE x BD = BA*, 
That is, Z Q Fax: 4: : a: b. 
2 Ergo 3% U = a < 
3 — 64 me — 

has rern 
+ Male" 8 2 x 3 


= 12 


| F ROM the Solutions to the foregoing Pro 
blem, the Analyſt may obſerve, that in an. 
ſwering ueſtions of this Nature, how well he 
ought to be acquainted with the Principles of 
Geometry. For when a Queſtion of this Kind 


give an Anfwer to it, unleſs he thoroughly 
underſtands the Nature of the Figure the Quere 
is propoſed in, and the different Properties 
Lines not firſt concerned in the Diagram. For 


muſt have recourſe to the Laws and Properties 
of Geometrical Figures, to anſwer . Queſtions 


Gone Sir, REST Nxx rox, in his Uni. 
| verſal 


6th 


. 
verſa! Arithmetic, from Page 86 to 101, hath 
largely ſpecified by a Variety of Examples; 
which ought to be diligently and moſt atten. 
tively peruſed, and well underſtood by every 
one that deſigns to be a Proficient in this 
Branch of Mathematical Learning. 


TAE thirty-fixth Propoſition - of Euclid's 
third Book being well underſtood, it will be 
eaſy to inveltigate the Side CA independent of 
Algebra, by reaſoning thus; Seeing BE x BD 
—BA*, And becauſe BD and BA are given, 
BE will be known alſo; and taking BD from 
BE, the Remainder DE, will be given likewiſe 
but (by the Fig ) DE is = 2CA. Therefore 


ca DC: Whence, dividing 81 


(=BA*) by 3 (BD) the Quotient gives BE 
= 27, from which take 3, and there remains 
DE = 24 = 2CA, conſequently CA=12, Ha- 
ving thus found CA, add to it BD = 3, and 
the Sum is BC — 15; the other Side of the 
Triangle ABC. Which was required. 


Geometrically. 


BRE AUS E the Side CA, and the Segment 
BD are together in one Sum equal to the Side 
BOC, and that the Angle BAC is a right one 
by the Propoſition : Therefore draw A+ 
(=BD}, perpendicular to BA, and join B& 

2 


With 


| 2 n 

- with a right Line (See Fig. 7.) which biſect in 
a; at this Point à erect the Perpendicular 40 
until it concars with A produced to C; laſtly, 
draw the Line BC, and BAC is the Triangle 
that was to be conſtructed. 


Demenſtration, 


TRE Angles at à being right, and the Ba 
ſis of the Triangles BaC and baC, wiz. By 
and ag, and allo Ca common to both, the 
Sides CB and Co (by the fourth Propoſition of 
Euclid's firſt Book) are equal, and ſo (by Def. 
nition 21 of the ſame Book) the Triangle BC} 
is Iſoſceles. With CA Radius, deſcribe the Arch 
AD, ſo ſhall BD be equal A. Therefore, Q. 

2 E. D. 


PROBLEM XXXIIL 
| In the Rectangle Triangle ABC, is given 


the Bafis AB = 5, and the Sum of tv 
other Sides AC+ BC=25. Required, 
the Sides AC, BC ſeverally? © 


+ FV ET 25=4, 5=65, and x= CA; then 
(per Ar. 1.) CBA. And becauſe the 
Angle CAB is right, we have (by the forty 
ſeventh Propoſition of Euclid's firſt Book) 
BC* = CA* + BA* ; but BC* = @ — 2a 
, and BA = ( 


Fig. 8.) | Ai 


( 35 ] 
Therefore 14 20x 4-3* = bt + x7, 
1 -% — 2ax = b* 


e 
4 „ 
3 =24*;= ———— = 12 = CA, 
24 2 23 
and 25 — 12 = 13 = CB, V. V. R 
Ja. 
B Or thus. 
he 


of Pu T = BC, and (per Fig.) AC will be 
fl. = 42 —#*; having thus expreſſed every Side 
CM of the Triangle ABC, we ſhall, have (by the 
ch MW» forty-ſeventh Propoſition of Euclid's firſt Book) 
c. BC = AC*+ AB.. | | 


That is, lies a —2ax-x* ,-“. 
1 — 272 Sa 242 L 
2 + ax gz = ? 


en 
gg. 25 x 
; | 3 — 2, r Ll T3 
'M =BC, LD 12 = AC. The fame 
as before. i 
* — 


be Note, The Sides AC and BC may be found 
Numerically, Thus: Compleat the Circle ADE, 
0 and (by the thirty- ſixth Propoſition of Euclid's 
third Book) the Rectangle of BE into the Seg-  - 
ment BD is = to the Square of AB; There- 
fore BD is equal to the Square of AB divided 
mt by BU (=BC Fa! That is, . 
e 


&, 2+ 
2 12 Ac, 


= —= 1, and (per Fig.) 
hence 25— 12 = 13 = BC, 
The ſame Geometrically. 


Trwvs, Draw the Line AB == 5, from any 
Scale of equal Parts; at right Angles to which, 
draw the Line A“ = 25, the given Sum 
of the Sides AC and BC. This done join Bb 
(See Fig. 9) with a right Linez which divide 
into two equal Parts in the Point @; from 4 
erect the Perpendicular C, and having drawn 
the Line BC, the Triangle ABC is that which 
was required to be conſtructed, | 


Demonſtration. 


Tux Line aC being perpendicular to By, 
and cuts it into two equal Parts, the Triangle 
BC (by the fifth Propoſition of Euclid's firſt 
Book) is 1/o/celes. Ergo BC = OC, conſequent- 
I AC -f BD = AC -C. 2 E. * 


HAVING 
0 
| 9” 


=y 
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0" 
ele =? e WP; 
e. F EN — , 2 N 17 — 
Wt WW NN N 57 N 
sn — | ; I 6\ — C . 


AVING thus far exerciſed the 
young - Analyſt in ſimple Equations 


only, it may not be improper to ſhew bim 


what quadratic adfected Equatious are, and 


how ſuch Equations are brought to a Sclu- 
tion: And for the better Underſtanding of * 


which, it ts requiſite be ſhould know how 
they are firſt pony and this he will ea- 
fily percerve by the following Examples. 


EXAMPLE I. 


II inſtead of what is given and required 


to be found in the foregoing Problem, there 
had been given the Sum of the Legs forming; 
the right Angle (See Fig. 8.) Viz. AB -- AC 


Sa, and the Hypothenuſe or longeſt Side 


BC=5; to find the faid Legs ſeparately. 
Then for the Leg AB put «, and (by Ax. 1.) 


| 


the other Leg AC will be equal @ — hav- | 


ing thus expreſs'd every Side of the Triangle 


ABC, we ſhall have, by Virtue of the 47th 
Propolition of Euclid's firſt Book, this 


a 9 


= 7 > 1 
123 E qua. 


— 
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Equation, iB C »=AB > + AC? 9 
That is, 2 S ee wall 
1 — |g**—2ax=þb* —g*®. 

- 23: ol . hb? —a* 

$a 3 — 2/4. — 4 — * = = c. 
4 O C35, gr C 

4 — 

5 wu 2 —2 — 778 — C, 
N 
3 


Becauſe a* is greater than 32, their Dif- 
ference will be a Negative Quantity. 


Having thus found the Leg AB, the other 


Leg AC K given from what is ſhewn above. 


SEEING therefore at the ſourth Step of the 
foregoing Operation, there is produced this 


Equation * — ax = 


— 


; which becauſe it 


is conſtituted of two different Powers of the 


unknown 


Quantity, viz. x* and x, whoſe In- 


dices are double to each other, is called a qua- 


dratic adfected Equation, 


Which * with re- 


ſpect had to the Signs - and — admits of 
three Varieties or Caſcs, diz. 


11%? + MXEN. 
2 — mx=n. 
3 m- n. 


x*' ＋ mx* u 


Jae <A 
mx? —x* r M 


0 


1 


N. 


Law | 


[ 39 ] 

NM. B. That the Forms of the above Equa- 
tions might be rendered the more Univerſal, I 
put m for any Number that may happen to 
be the Co- efficient of the unknown Quantity a 


» 2 9 LS 
and x for the abſolute Number, 5 — 


and the like, 


And for the Solution of ſuch Equations, 
the Learner muſt obſerve, that the Method 
took it's firſt Original from this Conſideration, 
That ſeeing on one Side of the Equation in 
every Caſe, there is the Square of x, and the 
Rectangle of x drawn into the given Quan- 
tity m; or what comes to the ſame Purpoſe, 
the Square of , and the double Rectangle of 


A | 
x drawn into 2 it is evident (from the 4th 


Propoſition of Enclid's ſecond Book) that 
** ＋ mx in the firſt Caſe, ** — me in ine 
ſecond, and mx — x in the third, wants only 


7. 2 
the Square of = that is — to make the ſai 
4 £ 


CY WS wr» Vacs HMWWw 6 Negative antity. 


Quantities.compleat Squares; for the Square 


m. * 8 
of x ＋- is = Xx? = , of — 2 is 
4+ Ls 


m* . 
I -M. 8 and of x — = iS = 21? — x 


7 which tho in every Reſpect it is the 


28855 Jig: ame 


2 


[90] 
ſame in Form to that next before it, yet it be- 
ing in the third Caſe is of a different Quality, 
becauſe equal to a negative Quantity, as ſhall 
be ſhewn by and by, Whence proceeds this 
general Rule for compleating the Square in all 
guadratic adfected Equation whatſoever. 


DDE. 


App the Square of + che Co efficient of 
the unknown Qantity, to both Sides the 
Equation, and the Square will be compleat. 
See the following Operations. 


: | 4 2 | 2 m* 5 . * 
"A * r 7 FIR EL 25 
| 2 2 m* 
* * | 12 m 
* n —=——#| mr. 2 — -. 
WE · 7 F 


«hd ſo on, . Hence, by extracting the ſquare 


. Root, - we ſhall have the following . 


11 


4 


, — 7 _w_ 2 — ; — ? 
ll ＋7 2 9 Y T7 4 
s "HH 9 a Ce 
l r * e Se. 
vl. PERS. 1 „ 
„ 3 
f And by tranſpoſing— to the other Side, every 
Equation will give the Value of x. 7 
STA. 5 COS... 1 
1 — — —_ — 
0 Fas 5 Fr [ | r 
7 bi 
* =; 2 
FI 2D 4" 73 
| s (Ta 
e. 
Except in thoſe] 2 . 
Equations on theſ g m m | 
right Hand, which E α V n E. 
muſt have the Root 2 * 
again een — Mm TR . 485 s 
| | 2— 4 = | 


4 

N - - 
| 

' 

i 

bl q 


e 

N. B. In the third Caſe, or this Equation 
My — #* n, before the Square can be com- 
leated, the Signs of every Term in the 
uation muſt be firſt changed ; which being 
done, will ſtand thus „ mr = — 7; and 


then by compleating the Square, it will be. 


come * — mv —- = —#, as is ſpecified 


in the foregoing Opererations. 


To what is here ſaid concerning quadra- 
tic adfected Equations, much might be add- 
ed, but I ſhall content myſelf by inſerting 
only theſe Obſervations following. And if 


the induſtrious Reader deſire to ſee more of 


this Doctrine, he is referred to Vard's Inuro- 


Auctian, Chap. viii. Part II. or to Fobn Parſon 


Clavis Arithmetice, Chap. xv. where he will 
= with Plenty of Examples of this 
Kind, 


Frist then, It may be obſerved that -, 


the unknown Quantity, in the firſt Caſe, may 


be either greater or leſs than its Co- efficient, 


becauſe all the Terms in the Equation are at- 


firmative. But in the ſecond Caſe, x is al- 


ways greater than it's Co- efficient; becauſe x* 
r is equal to an affirmative Quantity. And 
in the third Caſe; x is always leſs than ĩt's Co effi- 
cient, becauſe mx and ꝝ are both negative, Hence, 


25 in compleating the Square, in the firſt and ſecond 
Quaſes it matters not whether the Square of kgſi the 


* 


«© X — 
- 
= *% 2 
n 
= 
- %. =: * 
«4 A ö 
2 2 


nne > T 
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Coefficient, that is be greater or leſs than the 


abſolute Number u. But in the third Caſe it 
muſt N be greater than u, elſe there will 
be required to extract the ſquare Root of a ne- 
gative Quantity, which is impoſſible. 


Sz coxp I, In the third Caſe, after the 
Square is compleated, if Th and u happen to 
be , then, becauſe A is negative, * — mx 


+> 3 whoſe Root being extracted 
* and therefore x = —, conſequent- 
ly 2X=m: 


TaindLy, In the Solution of Equations 
of the third Form, the unknown Quantity 
will ſometimes have two affirmative Values, 


the one juſt, and the other more than juſt; * | 


for which Reaſon, this Sort of Equations are 
generally called ambiguous; but properly 


ipeaking they are only particularly ſo. For 


when the Co. efficient of x, that is m, is leſs 
than 2x, then there will be no Ambiguity at 
all: So this Ambiguity can only happen 
when m is greater than 2x; for if m be equal 
to 2x, then, by the laſt Obſervation, the Quan- 

” © | tities 


"i 7. whence it is plain x = 


41 
tities - and — # will be equal, and- con- 


ſequently deſtroy each other. To pro 
PER „ 
which, in this Equation x = 2 98 
which is of the third Form, let us aſſume 2 
for the Co- efficient of x inſtead of m, and 
ſuppoſing 2x — r any Co-efficient of  lek 
than ax, but greater than x; and by ſubſti 
tuting this Co-efficient, viz. 2x —r, for j 


in this Equation r- we ſhall 


2K — 1, [4x2 — Ar 
have x =- ; ——+v 3 


And for the Value of — u, form the original 
Equation with the unknown Quantity x and 
its Co- efficient 2x -r; or, which comes 
all to the ſame Thing, ſubſtitute 2x — r form 
in this Equation ** — mx = — u, and we ſhall 
have — 1 = —'x*—+ rx; which being ſubſti- 
tated in the aboveſaid Equation for — u. thei 


arr, Er ED Fant, 


—_—_— 


72 T IM TV Tl 
which being contracted will become x = _ 


+ Donne 


951 
—— —— = Xx — r. Therefore 
this Caſe is not ambiguous when the Value of 
the Co-efficient of the unknown Quantity is 
ſome Number greater than the faid Quantity, 
butleſs than its Double; which was to be proved. 


Bu T to prove that any Co-efficient of * 
greater than 2x will render the Cafe ambigu- 
ous; put 2x + r for any Co-efficient of * 
greater than 2x, which being ſubſtituted for 


8 R n 993 | 
ation x = — — 92. 
min this Equation nn a tp" u. as a. 
bove ſpecified, it will become x = = . 
22 2 I Rn} | 
— no RI 2 2 
andy, (Fe 28 EY I r 
= —> bo of | no — 
* 2 * Fug OT Xx k 2 T 2 L 


but — 7 4 S 7, which þ| cava 
firmative Value of the unknown Quantity, 
but too much by r, the Exceſs of the Co- ef- 


ficient above twice the Quantity ſought; and 
WIE —= x is the, other, the true Value 
of the Quantity required. Hence proceeds 
biguity which was to be proved. 
SCHO.. 


2 


1 urs 


+ 
3 
7 9 1 


. By | Quantity too little, 55 from the ſecond, 
2x 1 7 


»4 *. * 
q * * 
— 
- - 
* 
= aw - 


5 - 

*q 

—_— 
* 


> 
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SCHOLIUM. 


From what is ove above, it appears, 
that : the Difference between the Coefficient 


of x and 2x, that is 7. is align equal 0 


15 _ n. and that Gain from the firſt De | 


2 — Tr 7 
Os 2 gives the unknown 


+= — too much by r. Therefore 


3 this Caſe is not ambiguous, always add 
2 2 


3 9 . wn, and the Sum will give * the 
Quantity required but when ambignous, 


then always fubrrat / 7 — x. from , and 


the Difference will give the Qanity Rn 


Thus, 1n the former == 92 — — . and 


n _— 
in the later « = Z— 1. die dhe 


3 muſt know * the Ambiguity of 
this 2 cannot be determined when tha ee 


tion is expreſſed —_ 5 for this Reaſon 
the Quantities 7 and 7 — 1. are always 
connected together with a doubtful Sign, 
Thus, x =+/ — u. See the third Caſe 
aforegoing. 


Fou RTHL Y, In every, quadratic adfected 
Equation, or indeed all compound Equations 


? whatſoever, are as many Roots or Values of 
. the unknown Quantity, either affirmative or 
7 


negative, as the Index of the higheſt Power 
of the Quantity ſought contains Units; and 
when one of thoſe Roots is Ciſcovered, every 


quadratic adfected Equations, having found 
one Root, ſubtract it from the Co- efficient of 
their reſpective Equations, and the Remainder 


. Fir THLY and Laſtly, In the firſt and 
ſecond Caſes of quadratic Equations, ont 


d Root will be affirmative and the other a ne- 


2 Quantity; but in the third Cafe, both 
oots will be affirmative, tho? but one of 
them will anſwer the Queſtion, which muſt 
be taken according to the Conditions thereof ; 


he other two. Caſes, or indeed all 


K Equa« 


N 


Root beſides is found by dividing the whole 
Equation by that Root continually, or in 


ill give the other Root. 
d 8 S TX A Lee. , 


1 
uations whatſoever, the affirmative Quan. 
tity always folves the Problem, for the nega. 
tive Quantities are of no other Uſe than to 


| help to form the original Equation by 


Tu us much I preſume is ſufficient for 
what may be required in quadratic adfected 
Equations; from whence it appears, that this E- 

uation x* — @r = — c at the fourth Step in 
the Calculus to the foregoing Example, is of 
the third Form, and therefore from what hath 
been ſhewn above relating to this Sort of 
. P 

==. 
Equations, it is evident . 144/ f 6 


FROM the 47th of Euclid's firſt Book it 

will eaſily appear that the Legs of a right- 
angled Triangle are equally related to the 
other Side, or Hypothenuſe. So that if in- 
ſtead of putting x for AB (See Fig. 8.) I 
ſuppoſe it = AC; then (per Ax. 1.) 4 - * 
= AB, which Expreſſion is the very ſame as 
before, tho? x repreſents a different Part of a; 
and being ſtated according to the abovelaid 
Propoſition of Euclid, will ſtand 


\ 


* N. E UN HK N 


— 
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Thus, ie“ Wee e 8 
1 — 4 ꝛZx2 — 2 = 3 — a? 2 2 
— (hh 5 — 32 7. 
2 ＋ 2 aa | "HA 
FF IX is [EY 
„ Sr 
h 2. * 38 
| <=, 
r 21 
ag] ——=/ —— 4. 2. 
4 25 2 CT | 38 
3 | 2 2 V 
6 2. JESS 


Now by comparing this Operation with 
that aforegoing, we ſhall find, that both the 
Form of the Calculus and Concluſion is the ſame 
in each, notwithſtanding different Quantiries 
are the Scope of our Enquiry. And hence it is 
that ſome Geometrical Problems are ambigu- 
ous; and when ſuch occur, the great à id in- 
comparable Mathematician, Sir {/aac Newton, 
adviſes, that when there happens to be ſuch an 
Affinity or Similitude pf the Relations of two 
Terms to the other Terms .of the Queſtion, 


that you ſhould be obliged, in making Die 


of either of them, to bring out Equations ex, 
actly alike; or that both, if they are made 
Uſe of together, ſhould bring out the ſame 
Lunenſions, and the fame Form (only except- 
| _— ing 
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ing perhaps the Signs - and —) in the final 
Equation (which will be eaſily ſeen) then it 
will be the beſt Way to — 2 uſe of neither 


of them, but in their Room to chuſe ſome 


third which ſhall bear a like Relation to both, 
as ſuppoſe the half Sum, or half Difſerence, 
or perhaps a mean Proportional, or any other 
Quantity relating to both indifferently and 
without alike, See the Univerſal Arithmetic 
Page 126, 


Tn ar is, in this Example ſeeing the Simi. 
litade of the Relations of the two Terms or 

Legs AB and AC to the other Term or Hy- 
| pothenuſe BC, is ſuch, that making uſe of 
_ either of them, brings out Equations exactly 
alike; therefore; for a more commodious Elec- 
tion of the Terms for the Calculus, by the 
toregoing Advice, chuſe ſome third Term, 
which, becauſe the Sum of them Legs are given, 
let be their Difference, for which put x, and by 


the proceeding Lemma, the greater Leg 
x 


5 a x 

p 91 — 8 — 9 — — — 

will be - Ps and the leſſer Leg 1 
both which being ſquared will 


ſw 


become {| | © +* Yuhoſe Sum 
„ | | 
2——— + — 
4 2 + 
8” „* 
18 — = 35 
A 
3 * l -* 28 
4 — agg“ aba, a Simple Quadratic. 
5 a 26x = 23 — 4 = A8 — AC, 


or AC — AB, according as AB or AC re- 


_ preſents the greater or leis Leg. 


Hence, by computing after this Method, 


it appears, "that not only the final Equation is 
reduced to a fimple Quadratic, but the Am- 
biguity of the Propoſition i is likewiſe avoided ; 
and therefore in ſome Queſtions it is more- 
commodious to ſeek not the Quantities. that 
are required, but ſome others from whence: 
they may be found; as the Reader wall find 
if he obſerves ſome. of the foregoing anc oh 
lowing Operations. 


Bur to render the Ambiguity or Nature of 
this Example more coaſpicadas, take the 
follow / ing Geometrical 


. 
. — — — —  _ 
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CONSTRUCTION, 


Da aw the Line BD (See Fig. 10.) equal to 
the Sum of the Legs AB ay AC, in which 
take the Point e any where at Pleaſure; from 
which Point erect the Perpendicular 65 equal 
to the Segment eD; from D, by the End of 
the Perpeadicular eb, draw the Line D F of 
any convenient Length. This done, with 
the Hypothenuſe BC as Radius, and from B 
the Center deſcribe the Arch g c C, and from 
the Point C where the ſaid Arch cuts the 
Line Dey, let fall the Perpendicular CA; and 


the Triangle required to be conſiructed i$ 
ABC. 


DEMONSTRATION. 


: Tur Lines be and CA being both drawn 
from the fame Line Def perpendicular to the 


Line BD, it is evident the Triangles gel and 


CBD: are ſimilar, and therefore D: eh: 

AD : AC. but eD and eb are equal by 
Conſtruction, conſequently ADD is equal to 
45 8 Wence! it is plain AB ＋ AC is = AB 


| 


—_ WR - cm me eas G-.. gp” GS 


— 


by the common Methad of Computation 
wag? 


a 
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COROLLARY. 


From the foregoing Conſtruction, feeing 
the Arch Ceg cuts the Line D#f in another 
Point c, it will be eaſy to demonſtrate Geome- 
trically the Reaſon of the Ambiguity in this 
Example. Thus, let fall the Perpendicular . 
ca, and with a right Line join the Points B 
and c Then by ſimilar Triangles be: eD 
: ca: D; but be and eD are equal by 
Conſtruction, therefore ca is equal-to 42 D, 
conſequently Ba + ca= Ba + aD= BA 
-|- CA ; whence the Triangles ABC and aBc 
are equal in all Reſpects, for BA is = ca, and 
Ba = CA. Now ſince from each of the 
Points of Interſection C, c, the fame Trian- 
gle is produced, it is therefore indifferent 
which of the ſaid Points the Triangle is con- 
ſtructed from, ſince they both bear a like Re - 
lation to the Line BD. 


EAXAMPLE HI. 
On if inſtead of the Sum of the Legs, 
as in the laſt Example, there had been 


given their Difference = @, and the Hypothe- 
nuſe = as before, to find the Legs: Then 


put 


- 


Hg. 9.) That is, 


122 


2 F 2.3x* — 


þ 


| 


2 


3 CO 


{ 2041 15 
put * = the greater Leg, and (per A. 2. 
the leſſer Leg will be =x— a, And 0 
the 47th Propoſition of Euclid's firſt Book, 
we ſhall have BC. = AB* + AC. (9 


2 


1% M — 2ax E- + x?, 
2]2x* — 24x = b* —@? 


> 


2 
+4 
the greater 
the leſſer Leg 


47 


id, we ſhall have this 


„which was to be found, whence 
will be known. 
x = the leſſer Leg, then the greater Leg will 
a, and by the aboveſatd. Propoſition of 


But by putting 


1 


ce 


IDA ammo. tn. | vw 
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Fquation ile L 2ax + a* E = 32, 


1 — @&*P2x* ＋ 2ax = þ* — a? 


1 5 — 4 
2 — 
: + TeX 2 
| a ob* — 4 

3 C 1 ＋ = 7 

A 
4 w — 

| PY 


2 N . N 


Se EIN that in the foregoing Operations 
their final Equations are the very fame in 


both, except chat in the former — Is affitma- 


tive, which in the latter is a negative Qan- 


tity; the third Term therefore to be made 
uſe of for the better Election of the Terms 
for the Calculation, muſt be the Sum of the 
Legs, becauſe their Difference is given, | 
which put x; then (per Lemma following "Mt 


greater Leg will be — — = and the leſſer 


L and the Sum of their Squares 


2 2 ? 


4+ ®/ 
4 


_ 


F 
g 


1 106 ] 
5 + =, which is equal to 5 by the Fi. 


gure. 
Conſequently|; 5 _ - = 32. 


r 202 * ＋E 4 252 
tine © — 40g = 26* — a? - 


3 w 24x =y/2Þ* — &,=AB-LAC 


Ap thus, by Help of the half Sum 

and half Difference, I have brought out the 

reſulting Equation in a ſimple quadratic 

Form, and freed of Ambiguity : tho? ! 

might have omitted this Expreſſion ; for no 
ſimple Equation, of what Kind ſoever, can 
be ambiguous. B 


e GEOMETRICALLY. 


1 7 


W R A w the Line BD equal the given Diſfe- 
rence of AB and AC (See Fig. 11.) to which 
add the Line De of any convenient Length; 
from e erect the Perpendicular be equal to De, 
and draw the Line D#f of any Length at 
Pleaſure; then from B ſet off the Hypothe. 
nuſe BC to the faid Line in C, and let fall 
the Perpendicular CA, fo is ABC the Trian- 
gle which was required, RE - 
ER CT 


14 


— © — CO 


© 
C 
* 2 CY 
* 
— * 
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DEMONSTRATION. 


perpendicular to the Line De, &c. the Tri- 


angles DAC and Deb are ſimilar, whence 


De : eb :: DA: AC. but De is = eb by 
Conſtruction, therefore DA is = AC, conſe- 
quently AB — DA = BD. 

* 0 „ 


FAR THE R, to ſhew the Utility of this Me- 


thod of Sir Iſaac Newton's, take another 


Example ; and the better to conceive the Rea- 
ſon e expreſſing the half Sum and half Dif- 


ference of any two Quantities, obſerve the 
een „ e 
L E M M A 


Ur frem half the Sum of any two Quan- 
tities be taken half their Difference, the | 


mainder will give the leſſer Quantity * > 
added to the half Sum, gives the | greater 
Quantity, 3 2 COR 
DEMONS TRATION, 
PuTx= e greater Quantity, and y = 
the leſs; ake their Sum xy , 


d. The half Sum will 


- 
= 
i; 


by 


KC. 


be. 3 


* 
1 A * 
—— — — 2 — - — —— 


2 2 
— 2 2) KV {361 WH} - 1511 (K1/25:5 2 
9 ty, x—y" 5$ d 
— .. and = — — x. 
wed 2 * 2 2 2 
9. E. D 


EXAMPLE III. 
"In the right-angled Triangle ABC (82 


Ng. 12.) there is given the Hypothenuſe 


AC Sr a, and BD, the Perpendicular let 
fall from the right Angle to the Hypothenuſe 
Ac, =5. To find the Legs AB and BC; 
and the Segments of the Hypothenuſe AD 
and BE? . 85 | 


| 5 6 Er lk 
[o ſolve this Example by the common 


Methods, put x = one of the Segments, as 
| ſe the greater, and (per Ax. 1.) the leſſer 
= 4 — x, Now, by the eighth 


Propofition of | Exclid's ſixth Book, the Tri- 


angles ADRBAand BDC are ſimilay, - - 
= 3 


4, 6 . Whence 
8 2 
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AD: BD-:: BD: DC, 
F 5 :: 6: 4a — K. 


An Equation of 
ar — x = 6 the third Form. 


DG, which ſoever is the longeſt. Having thus 


found the Segments of the Hypothenule, the 
AB and BC will be Sk. by Virtue of 

the 47th Propoſition of Euclid's gl 1 

for in the Triangles ADB and BDC 


.given the Legs AD, DB, and PO. 


Bur if x be put for the leſſer Segt 
then @— x will be the greater; and 1 
the Expreſſion is the ſame in both Suppoſi- 
tions, that is, 4 — « repreſent indifferentiy 
the greater and leſs Segment, it is evidenx 
his Rn le is ambiguous, aad mere 
lince the Sum of. the Segments are given; 
let x repreſent their Difference, and (per La. 


. 1 * 


* 110 


ma) the greater Segment will be = 7 


and the lefs = — And fo by the above. 


cited Propoſition of Euclid, we ſhall have this 
Fquation, j1jAD : BD: BD : * ( 
x 


That is, EN : 5 25 oem Wh 
a 5 2 2) 


2. Ergo, — 22 * * 


3 


ons WK. bY „ 
13 * 2 | 
5 w 2 [G = V e the Pißtrend 
of the Segments of the Hypotkenuſc AC; which 
being ſubſlitured for x in —-{-—and ©— ©, 
| 
. 2 þ 
reater segnen will be cqual 0% + wm a 
: 
| 


ta 
and the leſſer =— y/ =, which exact) 


agrees with the 5 Step of the laſt Operation, 
Hence it appears, that by ſubſtituting the Va- 
lue of » jeund by this Method of Computs 
tion, ſor x in the Quantities expreſſed by the 


halt Bann and half Difference, gives the v 
Theo⸗ 


"4 
- 4 4 
* 
* * 


e 
T heorems for finding thoſe Quantities, as tho” 
they were inveſtigated by the common Me- 
thods of Algebra. 


GEOMETRICALLY. 
to 2 
Ov AC draw the Semicircle A3BC, draw 
alſo the Line ac. parallel to AC at the Di- 
ſtance of the given Perpendicular BD, and 
where the ſaid Line ac cuts the Semicircle, as 
in the Point B or 5, let fall the Perpendicular 
| BD or #4; this done, draw the Lines AB and 
BC, or As and C, and ABC or AC is the 
Triangle required. The Truth of this Con- 
ſtruction is evident from the Figure itſelf, and 
therefore needs no Demonſtration, 


Havinc thus ſhewn what Quadratic ad- 
fected Equations are, and how they are 
brought to a Solution; with ſome uſeful 
Animadverſions on every Caſe, wherein, I 
preſume, is ſpecified all that is requiſite for 
finding that Root of an Equation that tru] 
anſwers the Queſtion : I will now cone 
this Synopſis, and ſo proceed to give the So. 
lutions to the following Problems. 


L 2 PROBLEM 


1 
P ROB L E M XXXIlI 


Stef foſe two Towers, AB 180 Feet bigb, and 
CD 240, (See Fig. 13) at the Diſtance 
AC 360 Feet. A Ladder is to be ſet upon 
toe Line AC, at fome Point, ſuppoſe in E, 
&f fuch a Length, as from thence it 
 mayyreach the Top of beth the Towers, 
Ie require the Point E in the Line of 
Diſtauce, as alſo the Length of "the 
Ladder EB, or ED? 


Per 18Q=a, 240 , 360 c, and 
r AE and (per Ax. 1.) c — 1 = EC; 
but becauſe BE is equal to D E, by the 
47h Propoſition of Euclid's firſt Book, 
| ve fball have AB AE = EC: ＋ DC- 
Z which in v7 215! £67 


Species will 7 l.]. „ 
tand = EY Sc ge EA. 
1 — x* lag c - 2c r re 

2 ＋ 20x 3 2c gta = ©? 
3 — Acer = c 5-4 


4 T 20 Sfr ——=215=AE, 


| 5 2 
which taken from 360 leaves 145 — EC 
which gives the Point E required, Whence 


9 
C 
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the Length of the Ladder will be found to 
contain 280.4 Feet. 5] 4 
: 2 W. W. D.. 


= 
— 
* 

pe z 


| Conſtruction Geometr ically. 


Joix the Points B and D with a right 
Line, which divide into two equal Parts in. 
F, from which Point raiſe the Perpendicular 
FE, and where it cuts the Line AC, as in the 
Point E, there the Ladder muſt be ſet to. 
reach te the Tops of both Towers. For BF is 
— FD, and FE common to both, therefore 
the Triangle BED is /oſceles, and conſequently 
BE is equal to ED., Se: 

SK 2. ZE, I. and D.. 


PROBLEM XXXIV. 


In the Triangle ABC, (See Fig. 14.) the . 
ve ral $idesAB=13,AC=14,BC= 1 gare 
given; and the Perpendicular BD being 
drawn, Requir'd the Segments of the: 
n DCt ©. | 


PuT 13 a, 14 = b, I5=c; and 
the Segment BD, then (per As. 1.) c = * is 
equal the other Segment DC; and becauſe the 
Triangles ADB and ADC are right angled, 
andthe Perpendicular AD common to Both, 

5 1 2 a3 


[ 114 } 
we ſhall have (by Virtue of the 47th Propo- 
ſion of Euclid's firſt Book, this 


Equation [7 AB'-BD*=AC c- whichin 
Species is 2 f c zcæ— x. 

2 ＋- * 30 = 255 yo 

= b ee. —þ* 


* * sse d. and 
325 6.6 = 8.4 = the other Segment DC. 
9. E. I 


0 R, by the Application of the 36th Pro- 
poſition of the third Book of Eels Ele. 
ments, the Segments DB and DC may 
be found by Proportion thus, as BC: AB 
5 hgh : AC— AB: Gy: DB, that is, as 
+13 + 14 (270 14 — 13 (21. 
ot we (= DC. zB.) Now the Half 1 
#72 added to half 15 gives 8.4 = DC the 
greater Segment, and ſubtracting half ++ from 
half 15, the Remainder gives 6.6 = DB the 
leſſer Segment, the lame as before: 

V. I. D. 


nb 
From the ſoregoing Operation it may be 


obſerved from the third Step, that by tran 
polirg c* to the other Side the Equation, we 
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ſhall have @* + ©? = þ* + 2c, that is 
AB. + BC* = AC* - 2 x BCN BD, an 
Equation that exactly agrees. with the 13th 
Propoſition of the ſecond Book of Euclid: 
whence the Learner is to take Notice, that 
carefully looking into the Calculations of AE 
gebraical Problems, many curious and uſeful 
Theorems are often d iſcover'd, and ſometimes . . 
new Properties of the Figure the Calculus 
belongs ro, is brought to Light; and to this 
Property of Analytical Operations, both Arith- 
metic and Geometry chiefly owe their greateſt 
Improvements. | 


PROBLE M XXXV. 


In the obtuſe angle Triangle DEF, (See 
Fig, 15. = ſeveral Sides are given, viz. 
DE 11, EF 13, DF 20; and the Per- 
pendicular FG, being let fall upon the 
Baſis produced. Required the Prolon- 
gation of the Bafis EG. | 


Pur 20 S a, 13 23, 11=c, and x 
=EG the Prolongation of the Baſis DE; 
then (per Ax. 2.) c x = DG; now becauſe 
the Triangles DFG and EGF are right an- 
gled, and the Perpendicular FG common to 
both, it is evident (by the 47th Propoſition 
of Euclid's firſt Book) that DF* — DG* 
= EF* — EG", that is, yo vr. + 

— ö | MY 


5 316 * 


1. N J 4 —5 Das 
— * F 4 * — 2 = > | 
3 Beru. 
100 h | 4 2 2 10 
I nn 18 TU 4 25 ad 1 KE. J. 


5 0 * 0 L. 7 U Me 
(17 Tow C11 
ci ſexond: Step! by, uieling—r 
— 2c# to the other Side! of the Equation, it 
will be 2 - c? —+ 2c, the ſame with 
the 12th Propoſition | 7 Euclid ſecong Book 
of Geometry. 


" 60 ME TRIC 72 L. 


5 ow the Side DF draw the Semicircle 
DGE, and produce out the Side DE till it 
cuts the ſaid Semicircle in the Point G; then 
the Segment EG will be the Prolongatio 
_—_— . 


DEMONSTRATION: 


Diaw the Line FG, and (by the 3 
Propoſition of Euclid's third Book): the vn 
DGF is a right Angle; conſequently the Line 


FG is perpendicular to the Side DE produc'd, 
to 


. 
to G. Therefore EG is the Prolongation 
ſought. | Pen | 
* 2, E. P. 
PROBLEM XXXVI. 


In the Rectangle ABCD, (See Fig. 16.) is 
given the Difference between the Length 
AB and the Diagonal BD, that is DE 
=2 and likewiſe the Difference between 
the Breadth A D and the Diagonal BD, 
that is, FE = 9. Required the Sides 
of the Rectangle AB, AD? 


PuTg=4a,2=6b, and x= AD = DF; 
then DB a + x, and AB = EB A- 
— 5. Now the Triangle ABD being right- 
angled, there will be had (by the 47th Pro- 
poſition of Euclid's firſt Book) this | 


Equation, N AD. | 
28" 24x - = ＋ 

ee e iS 3 

2. Hg? —2bx = 24þb —b* 

3 Car — 2br +b* = 24b 

4 4 2/58 —b = 246, P12 

$- bbx = „ab. ＋ Bb NE ee 


+ 2 ='8 = AD, the Breadth of the Rt. 


X 2, 


will be found = 15, 
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angle, which being known, the Length AB 


9. E. I 


Ox put x EF; then (by the Figure) 
a+ * AB, 3 L = AD, and 2 4 
＋ SBD, which being ſtated as above di- 


rected, it will 


9 


ſtand thus at 115 2a 5 1 ＋ „** 
＋* 
| 3. * 25 . 
1 2 21x* = 246 
2 av 2 3 V9 2 6 = EF, 


whence the Side AB = 15, AD = 8, and 
R 17. V. M. K. 


Ste the End and Deſign of Algebraical 
Solutions is to bring out the moſt elegant and 
ſimple Equations poſſible z and becauſe ſome 
Ways are much neater than others; where- 
fore (ſays the great Sir Iſaac Newton, in his 
Univerſal Arithmetic, Page 98) if the Method 
you take from your firſt Thoughts for ſolv- 
ing a Problem, be ill accommodated to 
Computation, you muſt again conſider the 
Relation of the Lines, until you have hit on 


5 98 fit and dlegant as 8 For 


thoſe 


4 
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thoſe Ways that offer themſelyes at firſt 
Sight, may often create ſufficient Trouble if 
they are made Uſe of. Thus, it would not 
have been mare difficult to have fallen upon the 
following Method than upon one of the pre- 
cedent ones. For having put » DB, then 
AB = X —, and AD = a; arhener, 
by the Property of the Figure or 1 n 
ABD, this Equatron will be | 


112 —_ "> es - 2 42 "thy. 
obtained fe bm 2b 5 Er Laar Lu 


88 2 2 20 — 20% — 4 — 32 


1 

SLY" Ugh —2b;—2ax-b* 2 La*=2þb 
3 FP 24% —@—b= y2ab, 

4 Ta ih$5x=alb ab. = 17=DB,. Se. 


Hz NCz, by computing after this Rate, I 
have fallen into larger and more perplexed 
Algebraical Terms, than either of the former 
M cthods. 


Bur of theſe three Ways of Computa- 
tion, the ſecond Operation is much more ſim- 
ple than either of the other two; for in thoſe ' 
Calculations their reſulting Equations come out 
ia an adfected quadratic Form, whereas this 
produces a ſimple Quadratic only. From 
which may be drawn che following | 


5 C #2 O- 


1 1201 
SCHOLIUM. 


SN, at the ſecond Step, there comes 
out this Equation * = 2ab, which turned 
into an Analogy, will be 24:x::x:6, or 
26: * :: : 43 that is, 2 FB: FF:: EF: DE, 
or 2DE: EF :: EF: FB, whence * or EF i; 
a mean Proportional between 24 and b, or 
26 and a; or between 2 FB and DE, or 
2 DE and FB. Hence it will not be difficult to 
conſtruct this Problem Geometrically, which 
I fhall leave to exerciſe the ingenious A- 


PROBLEM xxxvn. 


In a Rectangle DEF G, (See Fig. 17.) the 
. . right Line DK is drawn from the Angle 
D Yo the oppoſite Side, cutting the Diago- 
nal EG at right Angles in H: And there 
i given the Segment HK , and H E 
= 16. Required the Sides of the Reti- hi. 
angle? 


I 0o ſolve this Problem, put 16 = 2, 2 , 
and „ = GH; and becauſe the Triangle 
KGD and GDE are. right angled, and DK 

and GE cut each other at right Angles.in I, 

by the Queſtion. Therefore by ſimilar 


| 
Ti 4 


n 1]KH : GH : : GH : HD. 
| Triangle $|; 15 HD : : HD . HE. 
| 3 MN e 

That s, 5 r 
8 r 
4+ 


— 25 = 8þ*. 


4 eas, = FT 
5 Kölbl x= a+ 
6 

7 


wn 3 fle = 3/ab*. 3 = tal Fo 


Having thus found GH = 4, DH will - Wy 
given=8; whence (by the 47th Propoſition 


c Euclid's firſt Book) "he Levarh PE will he * 
e = 18.02; and the Breadth DG = 8.75, the 
- Sides of the Rectangle. 

7 V. V. F. 


Tars Problem, if rightly confider'd, is 


- OBSERVATIONS 


V. 


' no other than the finding two mean Proper-- 
tonals between two given Quantities 3 for ſee- 


$ 

0 ing HK: HG:: HG: HD:: HD: HE; 
. it is evident the Lines H G and HH D, are two 
mean Proportionals between the given LOW 
* K and HE, Put » = the firſt Mean, a: 

M - 9 


K 
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from the Laws of Geometrical Progreſſion, 


2 


the ſecond will be = — z having thus obtain- 


4 * 
ed the two Means in Species, multiply them 


together, and their Product will be 2. Which 
is equal to the Rectangle of 4 into i 3 that 5 
— = 4b. This Equation multiplied by a, be- 


comes x? = a*b, and extracting the Cube 
Root x b. the ſame as before. But if 
it. be required to find three mean Propor- 
tionals between @ and 5; and putting x = firſt 


Mean, the ſecond will be , and the third 


3 3 2 


multiply * by =; or — into itſelf, and 


— — 
— 


8545 
+ | 

there will be had — , which is = @ x 5; that 

Is, 2 — ab, which multiplied by a“, x* = aib, 


and extracting the fourth Root, or the 
ſquare Root of the ſquare Root, we ſhall have 


46 4" 2 i p . . 
* = Vb, or x =} Vb. Or if it were 
required to find four mean Proportionals be- 


tween @ and 5, then if & repreſents the firſt 
| Mean, 


% 


90 
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: L 
Mean, the ſecond will be—, the third, and 


* be 
the fourth 3 and the Form of the Equation 


. Ks RE 3 | 
i=; = ab; which reduced, and the Root 


extracted, gives -x = V Now from 
theſe Equations x? = b, a = ab, and 
x = @'b, it appears, that x, the firſt mean 
Proportional, will always be raiſed to a 
Power, whoſe Index is the Number of Means 
ſought more 1, and a, the firſt Term of the 
Series, Will be raiſed to that Power whoſe In. 
dex is the Number of Means required, 
Hence, putting 2 = any Number of mean 
Proportionals between à and b, we ſhall have 
this univerſal Theorem for ſolving all Que- 
nept 
ſtions of this Nature, viz. ab. but to ef- 
fect the ſame Logarithmetically, put / : a= 
Logrithm of a, and I: & = Logarithm of &, 
and we ſhall have this Logarithmetical Theo- 


SELLS SHEA „either of which 


rem, dix. | 
Theorems gives the firſt mean Proportional of 
any Geometrical Series whatſoever. But the 
latter, for its Facility and Expedition in Cal- 
culation, is far preferable to the former. 


M2 Bxcavsr 
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Becavse moſt of our Writers of Arith- 
metic have only ſhewn how to extract the 
{ſquare and cube Roots of Numbers, it may 
not be improper, in this Place, to give the 
Reader a Rule by which all Roots may be ex- 

- tracted univerſally, taken from Sir Iſaac 
Newton's Arithmetic, Page 31. | 


. 


_ EVERY third Figure beginning from Unity 
is firſt of all to be pointed, if the Root to be 
e\trefted be a Cubic one; or every fifth, if it 
be a Qradrato Cubic, or of the fifth Power, 
Etc. and then fuch a Figure is to be torit in 
the Quolient, whoſe greateſt Power (i. e. whoſe 
Cube, if it be a Cubic Power, or «whoſe Qua- 
crato-Cube, if it be the fifth Power, &c.) 
ſhall either be equal to the Figure or Figures 
before the firſt Point, or the next leſs ; and then 
having ſablratted that Power, the ne t Figure 
will be found by dividing . the Remainacr aug- 
mented by the next Figure of the Reſolvend, by 
the next greateſt Power of the Quotient, mulli- 
lied by the Index of the Power to be extracted, 
kat is, by the triple Square of the Quotient 
if the Root be à Cubic one; or by the Quin- 
tiple Biquadrate, i. e. five Times the Biqua- 
drate if the Root be of the fifth Power, &c. 


And having again ſubtratted the greateſt Pod 


* 


; [125] 
of the whole Quotient from the firſt Reſolvend, 
the third Figure will be found by dividing that 
Remainder augmented by the next Figure of the 
Reſalvend, by the next greateſt Power of the 
whole Quotient multiplied by the Index of the 
Power to be extrafted; and ſo on in infi- 


nilum. | 


NOTE, When the Biquadratic Root is to 
be extracted, you may extract twice the ſquare. 
Root, for the ſquare Root of * is **, and 
the ſquare Root of ** is x. And when the 
Root of the ſixth Power is to be extracted, 
you may firſt extract the ſquare Root, and 
then the Cube Raot out of that ſquare Root, for 
the ſquare Root of * is , and the Cube 
Root of * is x. And the ſame is to be obſerved 
in other Roots, whoſe Indexes are not prime 
Numbers. | 


PROBLEM XXXVIIL 


Let there be a Circle, whoſe Diameter is AB, 

Cee Fig. 18.) with another leſs Circle whoſe 
Diameter A C, touches within in A: and 
from the Center of the greater Circle 
D, draw the Radius DE at right An- 

gles to AB, cutting the Periphery of the - 
leſſer Circle in F. Now there is given 

| 83. = BC 


| [ 126. ] 


BC (the Difference of the Diameters) 
= 9, with the Segment EF = 5: 
Required the Diameters AB, AC of the 
ſaid Circles? 


BE Aus the Circles AEB and AFC touch 
each other within, the Center of the leſſer Cir- 
cle (by the 11th Propoſition of Euclid's third 
Book) will be in the Diameter of the great 
Circle drawn from the Point of Contact. 
Wherefore putting x = DB = DE = DA 
the Radius of the greater Circle, 9 = a, and 
5 = b; then (per Figure) DE = x — 6, and 
DC == 4; now (by the 13th Propoſition 


of Euclid's ſixth Book) it 


HAD DC- DF? which expreſs'd 
in Species |2/x* — ax = #* — 24 + b*. 
= —— v*121— ax = — 26x -|-6* 
3 4 1 1: — = 3. =» 

b 
＋ 20 = 46x = —= == 
ah ty 26—a 2X5 —9 


will be 


. 


DB. Conſequently. AB the Diameter of 
the greater Circle is 50, which being known, 
the Diameter AC of the leſſer Circle will be 
= 41 (= 50 — 9) 2. E. J. 
| I Or thus, by 


From this evident Principle, that the Dit- 
_ ference of the Halves of any two Quantitich 
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18 equal to the half Pifference of the Quantities | 


themſelves; it follows, that PD, the Diffe- 
rence between the two Radii AD and AP, is 


equal — the half Difference of the Diameters 


AB 5 Ac. Whence putting «= AP the 
Radius of the _ Circle, then AD DE 


=DB = * + — , DC=#—=, and DF 


3 553 which, by 


the aboveſaid Propoſition of Euclid, will be 
brought to an Equation in the very ſame 
Manner as Step the ſecond of the progoting. 
Operation ſpecifies, 


Thus, {x AD«DC=DF*, , which ares 
in * wil! 


be 2 T 8 


4 * 
POE. "Wha" 


2 4 


a* . 
TIRES Toes RR 
6 26-8 © 20—6 2 
S 20.5 = AP, which being known, the Dia- 

8 meter 
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meter AC will be twice 20.5, that is, = 41. 
and 41 + 9 = 50 the Diameter AB the fame 

as before. 5 

| | W. V. D. 


PROBLEM XXXIX. 


Two Companions have got a Parcel f 

Guineas; ſays A to B, if you will give 

mie one of your Guineas, I ſhall have a; 

many as you will have left, Nay, re- 
plies B, if you will give me one of your 

. Guineas, I ſhall have twice as many as 
you will have left. How many Guinea 
bad each of them? | 


Pour » = A's Number of Guineas, and 

"the Number of Guineas B had will be = x 

＋ 2; and by the Condition of the Queſtion, 
we ſhall obtain this CE 


Equation,|1|x—+ 3 = 27 — 2. 

I — 213 = — 2 | 

2 T 203% = 5, hence A had 5 Guiness 
C WAY 4 


> PROBLEM 


by 


ER | 
PROBLEM XI, 


A certain Perſon bought two Horſes, with 
the Trappings, which coſt 100 Pounds; 
which Trappings if laid on the firſt 
Horſe A, both Horſes will be of equal 
Value : but if the Trappings be laid on 
the other Horſe, be will be double "the 
Value of the firſt, How much did the 
faid Hot es coft s "Abd 


To ſolve this Problem put r00 = a, * the 
Value of the fecond Horſe and Trappings - 
together, and (by Ax. 1.) the firſt Horſe will 


the Value of the firſt Horſe is equal the Price 

of the ſecond Horſe and Trappings together; 

whence this Query will be reduced to the fol- 

2 Equation, which being ſtated will 
n 


Thus, 1] 24 — 2%, 
I + 2xl219x—=28- 
BE. 3 1 == 9 663 Pounds, 


and 100 — 664 33] Pounds the Price of 
the firſt Horſe; from 664 take 33; and the 
KRemainder is 333, which divided by 2 the 


Quo- 


be = a —x ; but by the Queſtion, double 
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Quotient is 16% Pounds the Price of the 
Trappings, and the Sum of 33+ and 163 is 
50 Pounds what the ſecond Horſe coſt, 


NUMERICALLY. 


T o ſolve this Problem by Numbers, rea. 
fon thus; ſince the Trappings laid on the firſt 
Horſe makes both the Horſes of equal Value, 
and becauſe both the Horſes and Trappings 
together coſt 100 Pounds, the ſecond Horſe 
conſequently mult coſt 50; but (by the Que- 
ſtion) if the Trappings be laid on the other 
Horſe, he will be double the Value of the 
_ firſt, therefore the firſt Horſe coſt + of 100 
"which is = 33 Pounds; now take 3 31 from 
30, or 50 + 33+ from 100, the Remainder 
will be 163 Pounds, the Price of the Tray- 
Ping. 1 V. M. D. 


PROBLEM XII. 


Vintner has two Sorts of Wine, viz. A 
and B.: which, if mixed in equal Parts, 
a Flaggon of mixed will coſt 15 Pence; 
but if they be mixed in ſeſqui- alter Pro- 
portion, as if you ſhould take two Flag. 
gons'of A as often as you take three of 
B, a. Flaggon will coft 14 Pence. Kt- 
quired the ** of each Wine ji bngly? 


b Sz tina 


al 


[37]. 


S211 0 by ths Ender Part of PPE 
ſtion, a Flaggon of Wine of equal Mixture 
coſt 15, Pence, two Flaggons of the fame . 
Mixture wilt coft 2 and becauſe, by 
the latter Part of on, two Fl 
of the Wine A mid with ie aſe Flaggons of 
the Wine B coſt fourteen Pence a Flaggon, it 
is evident that five Flaggons of thiis der 
comes to 70 Pence. n 18 
and x = the Price of a Fl 1 A. 
and a Flaggon of the Wine ar” coſt a 
Pence; and. ſince the Sam of the Prices of 
two Flaggons of A or 2x, and three Flags 
gons of Bor 34 — 3x, added W 
equal to 70 Fence, or S, we ſhall 


have th g E 
N fs ＋ 3x 
2 — b3lzx= 3a — 5 + 2x 


3 e 3x 30 —70=20 


— 
- 


Pence, which taken from 30 leaves 10 Pence, 
the Price of a Flaggon of the Wine. B. 


W.W. R. 


I HAVE hitherto given the Arithmetical So-. 
lution to many of the foregoing Problems, 
and ſhall obſerve the ſame Order in ſome of 
following Propoſitions alſo; purely to 
ew the young Analyſt, that ſome c_ 

9 
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that are ſed in Algebra, may, by ma. 
ture Conſideration, be * by Arithmetical 
Principles only. 


- Henczx, in this Queſtion, it will be no 
hard Taſk to find the Price of a Flaggon of 
each Sort of Wine independant of Algebra, 
and that too, even by the moſt ſimple Lays 
of Arithmetic. Thus, becauſe the Wine when 
mix*d with equal Quantities of each Sort coſt 
16 Pence a Flaggon, it is evident that tw6 
ns of A mixed with two Flaggons 
— B will coſt 60 Pence; and when mix g 
1 fe efqui-alter Proportion, it is plain that five 
: ons of fuch a Mixture, at the Rate of 
Wn Pence the Flaggon, will amount to 70 
J *Pence : Now, ſubtracting 60 from 70, that 
is, ſubtracting the Price of two Flaggons of 
A mix'd with two Flaggons of B, from the 
Price of two Flaggons of A mix'd with three 
AS. laggons of B, the Remainder is ten Pence 
* the Price of a Flaggen of the Wine B, 
whence | a Flaggon of the other Sort of Wine 
= i A will coſt twenty Pence. The Prices re- 
quired}* Thus you ſee, that by a right Way 
of thiaking, ſome Things that may ſeem dif- 
ficult to Algebraic Computation, may be 
folved by the eaſieſt Rules f in Arithmetic. 


F x. | | 
k 2 p 
222 Nn. * 
* * 


2 
3 
= = - ” > 


[ 133 1 
PROBLEM XU. 


A Son aſt d his Father how old be was; 
bis Father anſiver d him thus; If you 
tale away 5 from my Years, and di- 

| wide the Remainder by 8, the Quotient 
will be 1 of your Age; but if you add 

2 to your Age, and multiply the Whole 

by 3, and then ſubtra 7 from the 
Product, you will have the Number of 
Teurs of my Age. What was the * 
o/ the Father and the Son? 


Pur x = the Father's 555 _ a (by the 
"8 1 


tne adding 2 to the, Son's 


Age, and multiplying that Sum by 3, and 7 
ſubtracted from the Product; this laſt 
Remainder is equal the Father's Age, 
or x. — ** W 


Ch VP " T3 w/v ., , SE As «> _ TRACER... I. AC Ra EE. * 


Cd i. * "lf 


ig — 83. li 
85 2 

53 = 3x 

e 


N - "he 


f 
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Hence the Son's Age will be found to be 18, 
the Anſwer which was required, 1 


PROBLEM XLIIL 


To find out tao Numberi, to the Sum where- 
of if you add 6. the Whole ſhall be double 
1 e and if you ſubtract 2 from 
their Difference, the Remainder will be 


half 4 the leaſt. 


por = the greater Number, _—_ y the 
leſſer; which being ſtated according to the 
1 of the Queſtion, will ſtand 


1 e E62 
Thus, © CON EN 
4 . 0 
2 „ 1415 32 — 25 4 : 
r, 4 X 6. Subſtitute x — 6 


for y in the third Step, 
: | and ſy 12 8 — * br 6 . 
5 +; '6 |6j\x= 14 the greater Number, 


and by the fourth Step, the leſſer will be found 
- = 8, Which was to be lought, 


NOTE, This Method of exterminating 
Quantities by ſubſtituting cheir 9 for 


5 they 


7.4 


1.4351 

the Quantities themſelves in ſome other Equa- 
tion, is called ſubſtitutive Algebra. And if 
the Learner deſires to ſee more of this Kind 
of Calculation, let him read Sir 1/aac Newton's 
Univerſal, Arithmetic from Page 60 to 66 
where he will meet with the beſt Inſtructions 
of this Kind. 


PROBLEM XIIV. 


To find two Numbers, the Product whereof 
is 240, and the Triple of the greater 
divided by the leſs is 5. 


Po T 240 a, 5 = b, x = the greater 
Number, and (per Ax. 3.) the leſſer Number 
will be = -. The Triple of the Beg... 
Number is 3x, which divided by the leſſer hs 


** 


the Quotient 15 — » which, by the {net ion, 
is equal to þ, 


PIP: ! 


12 2. 
a 


Whence, 


RN 196) |, 
the greater Number, and the Toffer will 


be == = _—_—- Q. E. J. 
P ROB L E 2 M. XI. . 


Two Men have a Mind to purchaſe a 
Houſe rated at 1200 Pounds; * A fo 
B, , you ill give me; of your Mo- 
ney, I can purchaſe the Houſe alone; 
but ſays B to A, if you qorll give me 7 
of yours, 1 ſhall be able to purchaſe the 
Horſe. How much Money had each of 
them? | 

Por 1200 a, x = A's Money, and 2 of 

B's Money will be a — *, to which add! : 


itſelf, and he Sum 1s —— the Money that 


B bad; now, by the Queſtion, + of A*s Mo- 
ney added to B's Money, that Sum will pur- 
Xt chaſe the Hcuſe, whence it 1s plain 


E . 


that [4 - — 
1 X4 2 64 — 3 = 44 
2 * 2X = 28 
9 1200 * 2 | 
3 — 49 = 2 == $00 Pounds 
i - | 
3 | 
| A 


* 


* 
2 * 
1 
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A's Money, hence B had 600. for 4 of | 600- 
added to 800, or + of 800 Aer to 600, 
either Sum will be 1200, RN 


PROBLEM XLVL 


Some young Men and Maids had a Recs 
koning of 47 Crowns to pay for a Treat, 
and this was their Conditions, that eve- 
ry young Man ſhould pay three Crowns, 
and every Maid two. Now, if there _ 
had been as many young Men as there 
were Maids, obſerving the ſame Condi- 
tions, the Reckoning 4 d have come to 
3 Crowns Iſs than it did. How ma- 

1s ny young Men and Maids were there? 


Nr 37.=6,.x = me Number of young 
Men, and the Number of Crowns they paid. 
is 3r, whence, according. to. the firſt Condi- 
tion of the Queſtion, the Maids paid 4 — 3x 
Crowns, and becauſe. they paid two Crowns | 
a piece, the Number of. Maids will be ae 


ſed by this Fraction 1 . Now, by the ſe. 


El 


cond Condition, there being foppaſel _— L. | 


g; young Men, and x Maids, and the * 15. 
3 + Ig. 


= [ 138 ] 
ing three Crowns each, and the Maids two, 
the Number of Crowns the Men paid will be 


, 36 ——, and the Maid 2x Crowns, the 
Sum of which, viz. —.— ＋ 2x, by the 


Queſtion, is equal to a — 4. 


6: Therefore, '| 3-2 -|- 2X - 4. | | 
: ; | 2 


1 x 234 * 2 — 8 
4 Fe J5*=a rs | | 
3 = 


— — N. Nr 
SIG of young EA hence the the addr . 
of Maids will be found to be g. for gx 3 
27. . : 
34. 9. E. J. 
PROBLEM XLVI. 8 


> General, obo had fought a Batth, ; 

uon reviewthg his Army, whoſe Foot 
was thrice. the Number of hrs Horſe, 
fads that before the Battle. = T3 — 120 of 
| Hts Fort had deſerred, and 'of bis Horſe, 
„ ＋ 120, bejudes 3 + of his whole Army 

| were font into Garriſons (reckoning = * 
Sic 


La] 
Sick and Wounded and % of bis Army 
remained ; the reſt, who were wanti ns, 
being Arber ain or taken Priſoners; 

' ww; if you add 3000 to the Number of 
the Slain, the Sum will be equal to half 
the Foot he had at the Beginning. What 
were the Numbers of each? 


4, Fox the Number of Horſe put x, then 3x 
is equal the Number of the Foot, and 4x will 
be the whole Army ; the Number of the Foot 


deſerted 7 = 120, und of che Horte 


— - + 120, and likewiſe 2 {Pe hte | | 


| Arite ſent into Garriſon is 3 now the Sam 
' the Horſe and Foot . e, 


of the whole Army is © 2 = += —+ x, 


to which add + of the whole Army, viz, 
45 * er- Ix” 
and the Sum will be 28 +7 7 


which Sum taken from 4x (= the whole Ar. - 


my) the Remainder will be 4+ — a or Ber: 4 


6x- 75 
II the Number of the Slain or taken 5 


- 


E 1 
1 Priſoners. Wh h 1 
-F ence, by the Queſtion, - 


4. 3000 is equal to half the Foot he hach at 
the Beginning. 


Therefore); = 4 3000 of 
| 2 
1 * 15000 = —= 


2 X23]12x . 30000 = 152 
3 — 12 #413* — 30000 2 | 
— 3s = 10000 the Number of the 


Horſe, and the Number of the Foot will be 
found to be 30000, whence there was 12000 
lain or taken Priſoners, and the whole Army 

* had at firſt was 40000 Men. 
M. V F. 


PROBLEM VIII. 


To Suid 100 twice into two Parts, 
bat, the major Part. of... the firſt Dad. 
fon niay be treble the minor Part of the 
- fecond Divifion ; and the major Part of 
the ſecond may be double the minor Part 


. 


7. hs 7 4 


2 
5 * ** 


Pun, 


15” pw FA 


„ &*- 4 Dov 


[Wn] 


Pur 100 = a, x = the major Part of the 
firſt Diviſion, and (per Ar. 1.) the minor Part 
will be = @ -; and, by the Queſtion, the 
major Pare of the ſecond Diviſion, will be 


= 24 — 2x, and minor Part = 7 Now the 


Sum of the two Parts of the ſecond Diviſion 
(per Query) is equal to a, whence this Pro- 
blem will be reduced to the GY E 

quation, | 


1 


| Viz. 62.4 = 4. 
1 „* -g|a0a—g*=36 
2 + |} 5* = 38 
; 34 x100 
3 = de =# = 398 = 6othe mujor 


Part of the firſt Diviſion, which being Rk 


known, the minor Part will be = 100 — 60 
= 40; hence the major Part of the ſecond 
Diviſion will be found to be 100 — 60 * 2 
=, and the minor Part = 100 — 80 (or 


6 . 
5 ) = 20, the Diviſions which were re- 


quired, ct ate © 
PROM 


„* 


4 ken from 30 there remains 10 = the m 


BE 
PROBLEM XLIX. 
7 0 divide 30 twice into two Parts, fo that 
- the major Part of the firſt Diviſon 
_ - with» the minor of the ſecond may be 33 

and the Sum of the minor Parts ju. 
. frafted from the Sum of the majur, 
"Wray leave 14. remaining. 


PUto=s, 14 =, 33 c, S t 
major Part of the firſt Diviſion, and (per 
Arx. 1.) the minor Part will be @ — x; but 
in the ſecond Diviſion the minor Part will be 
= cx, and the major Part = a —c x, 
Having thus expreſs'd the Parts of both Di. 
viſions, the Sum of the major Parts is 2x -+ 
c, from which take the Sum of the minor, 
viz. a+ c — 2x, and (by the Queſtion) the 
Remainder is equal to 5; whence there vil 
be obtained the following Equation, 


Vix. * * - bl. 
1 + 2c fa = ＋ 2c 
* 8 | MS Tm 
3 1222 
. . y 
5 C 4 = : 4 = | : 4 


the major Part of the firſt Diviſion, whis 


nor ; and again take 20 from 33, the fe 
„ mail 


DA = 


[ 243 ] 

mainder, viz, 17 gives the minor Part of the 
Second Diviſion, which Part taken from 30 
leaves 17 = the major, which was to be * 
„ vided. 3 116 Fro IH 
p P R 0 B L * "A L. 
| 9 7 
14 Mai, his W ife, and bis Son's $ Arle make 
£ up 96 Tears, fo that the Hausband and 
8 . 's B together make the Wife's 
15; but the Mies and the -Sor's 
he wal. the Haushund + 2. What was 

» B the Age of each? 


) F 


ut 8 . | 

, For the Ehisbands Abs put x, CY the 

J. Wife's put 55 and for the Sor 4 put = 2: 8 

b el 4 Brgy te ons 

1 Then 24 ee, by Ko Gehen. 

= -f 2. 

1 134 40 xX=96—x—2 8 5 1984 
4 50x "512x=94 8 f | 4 
2 6 Yeais, the Huſband's Age. 
Ii 
7 +3 8 81 


29 40, the Wife's Age. 
'b:-+9 10lx xy 871 
310 11 67 the Son's Age. 


91 7 


77 9. E. 1. 


1 
— 
— 


* 
PS f 
— ; 
——— — * - 
„ 
* F — 


* . 
> 1 0 


141 
The Some beruf. 


Tavs, 1 x = the Husband's Age as be. 
fore, Ax. 1.) the Wife's and Son'; 
Ages 3 will be 96 — x ; which, by the 
Queſtion, is equal to the- Husband's fon 
* 2, Whence we have this 


10N 196 — * =x + 2. 
4 8 0 7 5 
. 3. = 47 Foun, the  Husband's 


Age. Hence 96 — 47 is equal to the Wife's 


and Son's Ages together, that is, 49, Now 
let x repreſent the Wife's Age, and the Son's 
| Year's will be 49 — ; then, by the former 
Part of the Queſtion, this Problem will be 


en © dhe allowing . 
e 47 +49 = x= 15. 


0 22K = 81 
Jis 401 Years, the Wife's Age, 


and the Son's Age will be 96 — 47 — 421 


2 2 


i . the farne as before. 


W. NV, D. 


PROF 


wh 


Db © 
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PROBLEM LL 


Three Merchants from three different Fairs 


meet together at an Inn, where they 
reckon up their Gains, and find them 
the Sum of 780 Crowns. Moreover, if 
you add the Gain of the firſt and e- 
cond, and ſubtract the Gain of the 
third from the Sum, there remains the 
Gain of the firſt ＋ 82 Crowns ; but if. 
you add the Gain of the ſecond and 


_ Third, and from the Sum ſubtract the 
Gain of the firſt, there remains-theGain 

/ the third — 43, Crowns, What «was 

| the Gain of cacb? | - 


To anſwer this Query, let , y, and z re- 


preſent each Merchant's Gain, chen ſtating the 
Queſtion according to che Conditions thereof, 
it will 


1 


1'x Y 780. 2 


1 Stand chas $2 -Y- Z=x-4-82, 


% - 4.5 
— 342 2 823 —2 
— 213122 = 698 — * 
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1] nent Dory 1 

5 — 2682 349 — 2 ſubſtitute 349 2 
| for 3 in the fourth 


Step, $2 {ne 474-1 
= 


9* = 474% = 316 Crowns, 


= 474 


— 


2 


8 5 
f i 2 


vu hich being known, the third Merchant's Gain 
uoill be found at the fixth Step to be 191 Crowns, 
and the Sum of theſe two Merchant's Gains, 
Viz, 316 — 191 ( = 507) ſubtracted from 
80 the Sum of all their Gains, gives 273 
KH the ſecond Merchant” 8 Gain, Which 
was to be found, 


NOTE, This Problem may be ſolved by 
thy Help of one unknown Quantity only, 
Which the Learner may try at his Leiſure; 
but that Method of Computation i is too ab- 

ſtruce for young Beginners, in Propoſitions 
that are pretty much compounded, as this 15. 
And for this Rcaſon I have aſſumed Letters 
for every Quantity ſought, in ſome Que!tions, | 
- purpoſely to render the Calculus more intelli- 
gible t to the young n. 


p ROB. 


. 
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PROBLEM LI. 


Three Perſons, A, B, C, owe à certain Sum 
of Money, fo that A and B together oe 
2 10 Crowns; B and C 290, and C and 
A 400. What did each of them owe? 


By obſcrying the Form of this Problem, 
each Perſon's particular Debt may be readily 
found by one unknown Quantity only. Thus, 

ut 210=4, 290=6b, 400 c, x= the Num. 
bh of Crowns A owes, and (by Ax. 1.) a- 
will be the Number of Crowns B owes, which 
taken from 5; gives þ—a the Number 
of Crowns C owes; now the Sum of x and þ 
La eis b a 2, which by the Que- 
ſtion is equal to c, and will ſtand 


N 


Thus, |1]þ—8 Fax c. 

1=6+ as 2r=c—b+a 
3 hh 1 

ab . 0 6 400 290 210 
X 2 ST 


= 160, the Crowns A owes, which taken from 
210 leaves 50, the Crowns B owes, and 50 
ſubtracted from 290 there remains 240 the 
A of Crowns C owes, which was to be 
und. 


O 2 | p RO B. 


P R 
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OBLEM In. 


To find three Numbers, fo that the firſt and 
Lal, of the Remai inder, the ſecond and 


3 of the Remainder, 


** the third and 


+ of the Remainder, may always make 34. 
Fox the Numbers fought put &, , 2. And 


4 
per Query, 
I ie 
* * 3 
3 X 4 
4 — 2X — 2 
= 

„ + 
10 =3 


342 ＋ x |» = = 


= 2X—— 2 ſubſtitute 
this for y in the 
—— 32 = 4, | 


8104 — 5x — 22 = 36. Or 32 
24 — * ＋ 32= 44. Or — x 
ve 2214 which ſubſtitute 


＋ 22 = 36 
for 2 in the 


8 Step 


8 Step, Th — 235. 


12 x 3/13 þ17*=90 88 

13 — 44|[14/17*=5& — | 
** y 34 —_ X 34 __ 

14 * 17157 = 1 10, the firſt 

Number, whence the ſecond Number will be 

22, and the third 26. ,- 1 SELF 


PROBLEM LIV. 


Let a Square be divided into 9 ſmall. 
Squares: We are to find and diſpoſe the 
Numbers through the ſeveral ſmall Areas, 

b that the Sum of every three, talen 
et ither laterally or diagonally, may be al- 
Ways 15. | | 


T 15 Queſtion, or an any other of the like 
Nature is only to be ſolv'd Mechanically, ex- 
cept in thoſe Problems where the Numbers of 
ſmall Squares are odd, as in this we are about to 
anſwer; then the middle Numbers will be 
tound Anatycally, but the Poſition- of the Reſt # 
Mechanically. Thus let the ſmall Squares be 
repreſented by the Letters, a, I, c, &c. as the 
big, Ipecifies, F 


[ 150 ] 


11 r „ | 
Queſtion, 90 2 erb 15 0 1 
” gere =15 
1 ＋ 273 3 
WNT —45. 
a+b+c=15 
eee, fee, 4 8 
S ＋ 6 e 2 2 g 30. | 
4 — 7 636215 
„ le=5, the middle Number. 


W. NV. F. 


Now to find the Poſitions of the other 
Numbers Work mechanically. Thus, ſet 
> down all the Numbers in their N Or- 
| and they will ſtand 


1-2-2 


thus, 44 5 65; and having 
7 8 924 


drawn the Square 
AB CD lo as 1, 
3 7, 9, May fall 
withou , 


14371 ' 
Then place x between 8 and 6,9 between 4 and 
Fa e Hwy 
e e 24 „den 


4 3 8 
which Was required. 


Ir the curious Reader deſire to be more ac- f 
quainted with the Principles of * Squares, 


let him peruſe Ronayne's Algebra 
LV. THEOREM. 


Let any Numbers whatſoever be _ 77 5 
you ſubtratt every 4 Number from 
that which is the next N T jay, 
that the Sum of thoſe Differences - is 
equal to the Difference of the in 6. 
and leaſt Numbers. . 


DEMONSTRATION. 


Lier the Lines fa, bb, Kc, md, and oe, 
(See Fig. 19.) repreſent any Sexies 'of Num- 
bew, all drawn from the ſame right Line ae, 
and parallel to each other: and having drawn 


the pricked Lines mn, KJ, Bi, and fg, _—_ | 
el 


* 


152] 


6 rallel to ae, it is evident that e — md = on, md 


Ke = #l, Ke — bl, bb— fa ig, — 


quently the Sum of theſe Differences, viz. n 


1 nl I Ii Af i is equal the Difference between 
the greater Number or Line e and the leſſer 


Number or Line fa, tis, oe—fa = = on ul 
+ hi + ig. a 2, E, D. 


PROBLEM LVI. 


To find a Number, which being multiplied 
by 6, and the Product ſubtrafted from 
the Square of the Number to be found, 
the Remainder will be 280. 


Pur 280 Sa, 6 =, and x = the Number 
to be found, whoſe Square is &., and multi- 
plied by b, the Product is bx, which Product 


ſubtracted from x >, the Remainder 1 is * to 
a, by the Queſtion 


108 5 
22 | ES RI ens 5.4 


2 wz? 


3 2 5 
3 58 
3 *- Ali, EE nf" 
= 20, the Number which was to be found. 
| The 


* 


A 3 If 


4 
2 
1 
r 
/ 
: 
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The. ſame otherwiſe. 


Tavs, let ＋ 3 be = the Number ſought, 
whoſe Square is x + 6x + 9, and Product 
when multiplied by 6 is 6x ＋ 18; whence by 
the Queſtion . „ 
„ER L- 6-18 280. 

s, 2X —9 280. 

2 + 93 „ A9 | 

3 wy 2 4% =17, and I7 + 3 = 20, the ſame 
as before, | NV. NV. F. 


we have 1 
That IS, 2 


Ap thus, by aſſuming a compound Quan- 
tity for the Number to be found, the refulting 
Equation of the above Calculus is reduced to a 
ſimple Quadratic, which the Learner is de- 
ſired to obſerve. | 


PROBLEM Ln. 
To find a Number, which being, multiplied 
8, and the Product added to the 


Square of the Number to be found, the 
gum will be 660. 


PuT660=4,8=b,and x=theNumberſought, 
whoſe Square is u, and multiplied by i, the 
uct 


* 


[ 154 ] 
Product is Ld ; whence OY the LL, We 
ſhall A\ 

have, 1 += 46. te BATES 7 

7 Oe + Ez 
: ks Hb WRT? 30 i 
— e 22 the MP: 
| + P 
Number which was required : th 
| Or. thus, | T 


_ Pu v x —4= the Number to be found, 2 
[tf the Square of which is ** — 8x ＋ 16, and! 
times x — 4 is 8K — 32; whence (per Vn 


there will come out this 3 
Equation, |: 1 * —8x-þ 16+ 8x— 3b 4 
That is, IJ2 lx 2 16 660 
2 + 15 7 — 676 | 
„ 2 fh a6, anda6 — 4 = 22 the 
ſame as above. V 
j 


— SY ' x 65 a 
— 
. 5 * . a r 1 - 
* - - SS 4 »# - : 11 , SAT ” 
th on ey PROBLEN 
- % + — — 4 
: row nl C0. 


455 J 
P ROB LEM LVII. 


To divide 140 into two Parts, ſo that the 
Product of thoſe Parts ma ay = 2 Square, 
of 56, that 15 3 136. 


We 


Pu T 140 4, 3136 , x = one of the 
Parts, and (by Ax. 1 5 42 — * will be the other 

he Part; which Parts multi plied together, the 
product will be ax — x* „which n Ag 

the Queſtion, is equal to . ) 


That is, 1ax — * = B. 
1 2% —ax=—b 


. 


200 3% — ax bn [iy rn BESS 
_ e e x51 8 
5 95 4 3 — 


; Fg 


＋ 7 140 * 140 


2 = ” 


E 149 | 


— 3136, = 112, having thus 


„bound one of the Parts, ſubtract it from 140 
and the Remainder 1 is 28 the other Part: 


* L. E 


L 156 

| or thus, 
_"PuTx= theDifference of che two Parts, and y 
Lemma) the greater Part will be, and th 


leſſer Part 7 — and the Rectangle of the 


A 922 422 — 


ad Parts — nd Coma =, which by the 
Queſtion, b to 6. 


* 
That is, n =Þ, 
1 „2a — * 2 4b 
2 + 3 4 — 4b 
3 w 2\4\x * 45. F—4b.=1/140X140—4*3136 


= 84. the Difference of the two Parts requir'd, 
which "—_ Known, the greater Part M 2 


T 112, and the leſſer Part — 


- 2h 
| 2 18, 939 


PROF 


© op. ah, 


FW 7: 
PROBLEM LIX. 


Let 969 Soldiers be drawn up into an ol - 
long Battle, jo that the Difference of the 
greater and leſs Sides is 40. Required 
the Number of the Soldiers of each Rank 
in Length and Breadth? 


The Import of this Problem is no 
other than to find two Numbers whoſe 
Product is 969, and Difference 40. Put 969 
4, 40 = b, x'= the Number of Soldiers in 
Breadth, and the Number of Soldiers in Length 
(by Av, 2.) will be x + 3, which mila 
by the Breadth, the Product is x* 1 and 


by the 


Queſtion 3 70 
* 


1 C Qa T == a += 


2 


wp 2 
3 | 3. 5 40 
3_ — | | | 

2 


— 
— 2 — 


25 


+ 9969 ＋ 49 „i the Number of 


Soldiers in Breadrh, and 40 17 = 37, the 


j 


Soldiers in Length. . VV. V, KR: 


P . "Of 


2 —H ——— — — — 


[ 1538 ] 


Or thus. 


Pur x = the Sum of the Soldiers in Len 
and Breadth, and (per PR the N umber of 


Soldiers in Length will be = + < —, and in 


Breadth 2 which 1 1 Breadth 


. bf 1 2 
multiplied by each Sher, the Product is p 


_ which Product, by the Queſtion, 


equal to 4. | 


That is, 1——— = 8. 


— 


1 * 42% — 37 = 44 
2 + 5530 = 4a - _ 


3 ˙ 24 x=4/4aFÞ =/4x969+40x40= 74 
the Number of Soldiers in Length and Breadth, 
whence the Length will be = * = 57, 


and Breadth = 4 — = 17, the ſame as 
before. 


1 


Cy” 
PROBLEM IX. 


Again, let 480 Soldiers be drawn up mto 
an oblong Battle, ſo that the Sum of | 
the greater and leſs Sides is 52. Required 
the Number of the Soldiers of each Rank 
in Length and Breadth ? 


Pu T 480=2, 52 =b, x one of the Sides 
of the oblong Battle, and (by Av. 1.) the other 
Side is O which Sides multiplied together 
the Product is &x—x?, which Product, by 
the Queſtion, is equal to a, hence the Problem 
is brought to thi 


Equation. 1 -& S. * 
I —— 2X —by—=—g 
Ee, 9 45 
2 CO %. 
Su * 
e 
3 w 214 2 . 
142 „ SM 
? T 2 2 Wy — 4, = 40, the 


Number of Soldiers in Length, and the Num- 
ber in Breadth will be 52 — 40 = 12, the 
Ranks which was required. | 


P 2 2 The 
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The ſame otherwiſe, by 


Pur & = the Difference of the Ranks in 
Length and Breadth, then (per Lemma) the 
3 1 b ** 
Le ill be + — og 
ngth will be +7 + and Breadth —— -, 


whoſe Product when multiplied together is 4 


2 


* 5 which, by the Queſtion, is equal to 4. 


That 13, . 


a i 
2 5 31%? 2 — 4g 
38 e 5252 — pad. 
== 28, the Difference of the Ranks, Sc. —_ 


— — 


che Length of the Oblong will be S. — += = 


dene And chic Breadth 2 2. 


W. M R. 


— k ͤ — 


PROBLEM 
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PROBLEM LXL 


In the Square AB CD is given the Diffe- 
rence of the Diagonal and the Side, 
that is EC=6, Required the Side of 
the Square? f 


For AC the Side of the Square (See Fig. 20.) 
put x, and (by Ax. 2.) the Diagonal BC = 6 
r; and, by virtue of the forty-ſeventh Pro- 

poſition of the firſt Book of Euclid, we ſhall 


have, I-12 36 ex! 
1—x*—12x 2]x*—12*=36 


2 c 13 ** — 12K +36=72 3 

3 ww 2 462 72. 6 2. 

4 es = 6 6%. 14.48, the 
Side of the Square. 2. E. J. 


Bu T by conſidering that all ſquare Planes 
are ſimilar Figures, this Problem will be eaſily 
ſolved Numerically. Thus, if the Side of a 
Square be 1, the Diagonal of that Square will 
be 1.414 , and conſequently the Difference 
between the Side and Diagonal will be :414 
. Now by Proportion it will be, as .414 
: 1::6 : 14. 49=the Side of the Square. And 
Univerſally, by dividing the Difference be- 
tween the Diagonal * Side of any Square, 
3 


* 


0 


8 162 "i 


by .414, the Quotient will give the Side of 
the Square required, - 


GEOMETRICALLY 


B x the forty-ſixth Propoſition of Euclid's firſt 
Book, make a Square abCd (See Fig. 21.) of 
any Magnitade at Pleaſure, and draw the Di- 
agonal C, then with 4d Radius deſcribe the 
Arch de, and join the Point d and e with a 


right Line; this done, on the Diagonal C, ſet 


off EC = 6, and draw the Line ED parallel 
to ed until it meets with Cd produced to D. 
And CD will be the Side of the Square re- 
h quired to be found. 


DEMONSTRATION. 


Br cAvsE the Lines ed and ED are parallel 
to cach other, the Triangles Cd and ECD (by 


; the ſecond Propoſition of Euclid's ſixth Book) = 


have their Sides Proportional, whence it will 
be C: EC:: Cd: CD, therefore: e. 


9. E. D. 


P ROB. 
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PROBLEM LXIL 


The Reftangle EK. is added to the Square 
DF (being of the ſame Heighth') whoſe 
Breadth EL is given = 2, and alſo the 
Area of the whole compound Rectangle 
DK, = 60, Requirad the Side 9 the 
1 18. ? | 


Pu T "2 = d, 2 =, aa Ep the Side 
of the Square (See Fig. 22.) then the Area of 
the ſaid Square will — **, and ôx the Area of 
the Rectangle EK, which Areas add | 
their Sum is 2 | by the Area of the whole 
compounded IE DK; J whence comes. 
out this 


Equaie, lj br =a. _ by: 
r 
1 C0 =” hed neon 
7-1 povcs #16 
_ 1 IE 
ee 
. = 6-81 


= ED, the Side of the Square which was to 
be. found, 


TR Or 
4 


there will be given LD = 


(1164 ]' 


Or thus. _ 
Pur „D, and (per Lemma) 
=: EÞ2, and £2 = = =LK ; 3 whence, 
multiplying *+=b * ms the F_wes 15 
— which by the Queſtion, is qua to 
the e Rectangle DK. 
| 1,2? þ? 


3 w 2 4 = y/ 44 . =F=GT7. 


= 15,62 = LD LX, which being known, 
2 62 


1 7 ED, the 
.2 2 8 


ſame as before. 


ROB 


4+== 8.81, | 
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PROBLEM LXIIL 


4 Man. buys ſome Ell of Cloth for 70 
Crowns; and finds, that if he had 4 
Elli more, he had than bought every Ell 


2 Crowns A How many Blk did 


be buy? 


LI 1 70 4 4 . WHO And for 
the Number of Ells of Cloth put x, and the 


Price of 1 Ell will be © Crowns: But ſupps- 
ling he had had x 3 Elks a Crown, chen 
1 Ell at that Rate will coſt . EY 


Crowns, 


which i is 2 orc PRES le chan z = ; Now, 


ſince the Difference of theſe two Quotients is 
2 or e 3 add that Difference to the leſſer 


Quotient —— TP to the end. that they may be- 
come equal, and there will be had this 


Equation, ED ＋ 3 


He 


2 I 1 


; 
1 
| 
| 

| 

| 

i 


. 
ab 


5 ce Ke 21 5 


Number of Ell he ee for 70 Crowns, 
which coſt him 20 =7 Crowns an Ell, forh.d 


he had 4 Ells more, then = _ += =5 Crowns 
would be the Price of an Ell, which is 2 leb 


than 7, the Anfwer which was required: 


P R O B L EMH LXIV. 


A 2 of boon Compani ons dining at an In 


_ "the Reckoning in all came to 17 5 Shil- 
lings: But, before the Bill was paid 
off, tuo of them flunk away, and then 
the Club of thoſe that remained came t0 
10 Shilling a Man more. How many 
Were there 4 in Company? ,, 


Pu r 175. =, 10'= 6, an for the Num- 


ber of boon - Companions put x; chen, had 
not 


— 


n 
8 
a 
tl 
P 
( 
d 
q 
y 
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2 2 of them ſlunk away, each muſt have paid 
— — Shillings towards the Reckoning, but becauſe 
thoſe _—_ remained Cleared the Score, each | 


paid — — Shillings +-piece, which by 1. 
Queſtion | is 10 or 3 Shillings more than © i 


Now to bring theſe two Quotients into an E- 
quality add 10 or 5 Shillings to the leſſer, and 
we ſhall have the following 


Equation 2 ＋ = — 5 


ax — 24 


1 XX—2 


3 4 4 — 24. bx* — 2x = ax | 
3 —— Bra — bs = 24 

24 
1141 ＋ b5x* — = 7 


| 5 CG —2x + 1= +1 
1 1 2 
0 
} 


6 ww '2 * 111 


5 + 15 . — SIS ha. 


= 7 the Number in 8 which was re- 
quired. And had not two of them ſlunk off, 
f eac l 


_ 


— 


1 168 
each would have paid = = "25 Shilling, 


but but becauſe 5 paid the Reckoning, they will 


BY 7 = :35 Shilling a piece, which 1 is 10 
Sting more than 25. 


PROBLEM XLV. 


'To 4 gs the Number 21 into u Parts, 


fo that if the greater be divided by the 
leſs, and again the leſs by the greater, 
and then the firſt Quotient being multi- 
plied by 4, and the latter by 25, the 
Number proguced' may be equal. 


LIT 21= 4, 4 = b, Ss = the 
greater Part, and y = the leſs z then by the 


Ix +y = a. 
Queſtion bx . 
7 Pat } 
x —AJEa—x; which ſubſtituted 
in the ſecond Step 


[ 169 ] 


3 —— TON a by - 24 — a 
; . 

7 72 3 «om 2 

8 in Numbers „S0 525 

9 Co e n e 

10 us 2 11x—25=4 100. =10 

II + 251 3 Fo = ig. the Sreater 

Part, and 21— 1 5 = 6 che * the Parts 

required. | 


PROBLEM LXVI. 


 Letthe Line AB (See Fig. 23.) be divided in 

C), / that AC may ho 8, and CD O: Ve 
are to divide the ſame Line AB b, 
fo that the Rectangle under AD and 
DC may be equal to the Rectangle un- 
der AC and CB, or to the Product 
of 8 and 6, cxobich is 48. Required 
te Segment CD? 


LET 8 45 6 = bh, 43 c, and for the | 
Segment CD put x, and the Segment 
AD vill be = 4 K. And by the Un 

we ſhall | 


2 have 


| 
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have - $251 

1 Clpþe N = bf 
3 75 

8 e 
ee WT 


| + /48 +. = 4 CD the Segment re- 
8 


PROBLEM LXVII. 


Let there be a Rectangular Garden ABCD, 
(See Fig. 24.) the Length of which AB is 
thrice the Breadth AD: And reckoning 18 
Perches from B towards A, that is BE, 
and drawing EF parallel to AD, et 

the Area of the remaining ReSangle 
ED be given = 120 ſquare Perches. 
What was the Length and Breadth of 
the ſaid ated 18 | 


ir 120g, 183, and x=AE ; then 

AB = 5-+ x, and (by Ar. 3.) AD 

= ©, Now ſince by the Queſtion 3AD 
* IT 


= AB. | 
' , Therefore, 


Hence the ane. AB=18 +12=30, 44 the 


r 
Breadth ab n * 9. E. 7. 


PROBLEM LXVIIL 


Let 600 Soldiers be diſpoſed into an bing 
Battle; which the Colonel willing to 
make broader, find; that if he takes Ke | 
10 Ranks from the Length, he ſhall aug- 
ment the Breadth with two Ranks. What 
was the Number of his Soldiers i 4, 
every Rank in Length and Breadth ? 


Pu T 600 S, 10=b and 2=c; and for 
the Number of Soldiers in Length put x, then 
_ 3.) the Soldiers in Breadth will be 


==; and by the Queſtion x5 multiplied 
wy WR, 


- 


a 2 3 | | _ 
ot... x — + - 
* | | DT | 


| [ 172 ] 
by R__ the Product will be equal to the given 


Number of Soldiers a; hence the Problem will 
_ be. brought to the following | 


ab 


ab e = - lea. 
| * 


Equation, # 


I X *i2'ax + cx — ab— bix=ax 


2 ＋ 3. — bex = ab 
4 dale — lr = S. 
E 3˙ ab 532 
4 EI | * wn U — — =— — 
5 * 1 
f EF þ < (ab 07> 
N 93 | . "RY 
1 b 8 
5 ＋ er . 
F 77 2 . ＋ —.=60,and fo 


many Soldiers the Colonel placed in the longeſt 
Rank or Length, which being known, the 
Number of Soldiers placed in the leſſer Rank 
or Breadth will be 222 = 10; for 60 — 10 
(o) multiplied by 10 ＋ 2 (= 12) the Pro- 


duct is the ſame as 10 times 60, that is, 600. 


PRO B.- 


e 
PROBLEM LXIX. 


A Man buys a Horſe, which he ſells again 
for 36 Crowns, and gains as many 
Crowns in 100 as the Horſe coft bim. 


How much did he give for the Horſe? 


4. 
i- 


* 


( 


Pur 100=4, 56=6b, and x= the Num- 
ber of Crowns the Forks e coſt him; then (per 
Ax, 1.) he will gain 5—x Crowns by ſelling the 
Horſe again. Now to bring this Queſtion _ 
to an Equation, lay by Proportion, Thus, 
as$4:#::;*:b—x: Therefore by multiplying 
the Means together, and 8 chere Will 
ariſe this 


Equation, |z|x* = ab — ax. 
1 + - 1 
l CO = 
wy | 8 * | 
3 * > = ab. 
a r 
„ ErD 40 


Crowns, and ſo much he gave for the Horſe, 
which was to be found, 


Q3 P RO R. 


1 


| (7417 . 
PROBLEM LXX. : 


A certain Linnen- Draper buys two Sorts 
of Linnen for 30 Crowns, on? finer the 
* other coarſer. An Ell of the fineſt coſt 1 
as many Crowns as he had Ells: And alſo 
28 Ells of the coarſeſt at ſuch a Price, 
that 8 Elli coft as many Crowns as one 
. Fill of the fineſt. How many Ells of the 
fineſt Linnen did he buy, and what Price 
d d he give for them both? 


To o ſolve this Problem, put «x = the Num- 
er of Ells of fine Linnen; and ſince one Ell 
coſt as many Crowns as he had Ells of that 
Sort, conſequently x Ells coſt x* Crowns; and 
by the other Condition of the Queſtion, 28 


_ Ells of coarſe Linnen will amount to =, or » 
3.5x Crowns, whence * * 3.5 is the Price | be 


of both Sorts of Linnen, which, Op the Que- ha 
ſtion, is = to 30 Crowns, 


GE 1 --3.5x=30. T 
I Fe x*-3.5*-+ 3.0625= 33.0625 
2 w 2|g'*+1.75=5.75 
3—1:75 * 4, the Number of Ells of 
fine Linnen, as was go be found, ſor which he 
; AP 2% | gave 


[175] 


gave 16 Crowns, and the 28 Ells of coarſe 


Linnen coſt him 14 Crowns. 2. E. F. 
PROBLEM LXXI. 


Ina certain R eftangular Garden,( See Fig. 25.) | 


the Length of which AD is 22 Perches, 
and the Breadth AB is 10, the Walk 


DG is to be made in a Situation parallel 


to the Sides of the Figure, ſo that the 
Area of the ſaid Walk or Gnomon DG 
may be equal to the remaining Rectangle 
FC, or that the Gnomon DG may 
be half of the whole Figure ABCD 


| propoſed. Required the Breadth of the b 


ſaid Gnomon DE, BG? 


Pu r 8 10 Wy b, and for the Breadth - 
of the Walk DE put +; then GB U-, 


and the Area of the Gnomen GD is ar + 


bx — #* ; which, by the Queſtion, is equal to 


hall the given Parallelogram AC. 


= 
Therefore, |x|ax + be — 1 = =. 
45 
* — a — bx = — — 
. 2 


of * 25 A+ @*+þ* 
| cha f 


1 


— 
— 

+ % 9 
* 0 3 
| 4 
2 
"_ 4 - * 

* 
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IR — — [a * 2 
85 „eee, 

4 
a ＋32 
9 Sx=6 + 9.29 = 3.29 Perches, 
the Breadth of the Gnomon. . N. R. 
PROBLEM LXXI: 


Of three proportional Numbers there is the 
middle Term given= 12, and the Diffe- 
rence of the Extremes = 10. Required 
the Extremes? 


Pur 12 a, 10 , «x = the leſſer Ex- 
treme, and (per Ax. 2.) the greater will be 
* S; and by the Laws of Geometrical Pro- 
portion we ſhall have this g 


Analogy, I: 4: : 4: ͤK 8, 4 
1 Ego, 2. . be =a* * . 


þ? TOY 
2 7 


EEE . 
. 


4 


4 — „6 8, the 
Pl 2 3 


leſſer Extreme, and the greater will be 8 -- 10 


=18, for 8: 12: : 12: 18, which was to 
r 5 
Bu 2 


c 


[7] 


Bu E becanle there is given the Difference 
of the Extremes, let x repreſent their Sum, = 


(ver Lemma) the greater Extreme will bes = 


and the lefler = — 2. And from this 


* 


1 aeg, velhal have this 


Analogy, : 


Equation, 2 


— 5 


2 * 4 „* — 62 = 44* 


3 T= HT | 
4 up 215/x=/40*--b*, = 26 = the Sum of 
the Extremes, which being found, the greater 


Extreme will be Ws = 18, and the leſſer 


22 5 the very ſame as by the foro 


going Method, p 


** — 


PROBLEM. 


2 
PROBLEM LXXIII. 


Of three 1 Numbers there i 
given the Sum of the firſt and ſecond 
= 10, and the Difference of the ſecond 
and third = 24. ** red The n 
Numbers? © 


LIT 10 a, 24=6, and for the ſecond 
"> gps t x 3 then (per Ar. 1.) & —x = the 

firſt, the third is = bx, And by the 

r of Geometrical Proportion it will 


be, as 1 1 
_ Ergo, 2 ab — bx + ax -* = «* 
2 —+l|3/2x8* + ber —ar=ab 
38 ale + ESE, . 
1. ; 
Then, g. + cx = 
0 | 5 | e „ 
2 * — — — 
5 Cos bob e 
** c 2 77 
r 
81 — 4 


| cond Number in the Series, whence the firlt 
will be 10 -— 8 =2, and the third = 24 +5 
=32; for as 2: 8: : 8B: 32, V. V. R. 
| | + PRO 


= SD © 
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PROBLEM LXXIV. 


Of four proportional Numbers there 1s given 
the third = 12, * o the Sum of the firſt 
and ſecond = 8; befides the ſecond Num- 

| ber 2 ſubtracted 1 4 its Square, 

: the Remainder is to be the fourth, Re= 

quired the aid Numbers? | — TY 


ww „ 


To ſolve this Problem, put 12 a, 8 , 
53 for the ſecond Number put +; then ( per 
. 1,) the. firſt Number will be = — x, 
2 by the Queſtion, x* — & will be the fourth. 
And from ahe following Analogy, viz. 
x: x: :4: «ä — x, there will ariſe, by 
multiplying the Means and Extremes, this 
Equation | 1 Ir — 2 b. Ir Sax. 
of oy 21x3 —bx* —x? =— ax—bx 
2 Llglg? —bix—=—a—b 
Zin Numbers, 4 — gx=—20 
; SM —9gx +20.25=.25 
25 EY 25. — . 5 Y 
b +555. Having 


thus found the ſecond Number, the firſt will 
be=8 — 5 =/3, and the fourth = 25 — 
5 S 20; for as 3: 5: 12: 20, the Num- 
> ben which was required. 


GS Þ 


PROB. 


15e 


— | 


PROBLEM LXXV. 


07 four Numbers in continued Profortion 
there is given the Sum of the Means 
= 24, and likewiſe the Sum of the 
Extremes = 56. Required the ſai 


Numbers ( ſuppoſing that the firſt is the 
leaſt of 1 2 . 5 


Po T 24 24, 56 7 and 2r= the Dif. 
ference of the ſecond and third Terms; then 
(der Lemma) a —x will be equal the ſecond 
Term, and the third will be «a +; and from 
| this Analogy, UR, as a —X:@a+x::0-|-8 
N. 1 RN eee heh fourth Term, and like- 


4 
wiſe this, vis. s 4 A x: 2 — *: 2 — 


— ——— 9 = the firſt, there will arik 
the following Equa- 


* 2 0*4-20x 8 2 0 

EF 9 2 alk 
„ 434 3 5 

2 u- , ry 

. = ab + bx _ , 

a? — * T i, by 

1 El 7 Ty = Ob 8: 


tion, [1 


) 


Term, the fourth will be = 56 — 2 = 54; for 


: [ 18x ] 

3 ＋ 4 bar + be. = 4˙3 — 2, this 
170 | Equation in Numbers will ſtand 
thus, 5 128x* = 4{08 e 
6 6 5 
6 ] 2% = 36. 6, which being found, t 
the ſecond Term will be = 12 — 6 = 6, and 
the third = 12 F 6 = 183 and as 18: 6::68 
:2 = the firſt Term. Again as 6: 18; 48 
: 54 = the fourth, or having found the firſt 


as 2:60:: 18:54. V. V. R. 
PROBLEM LXXVI. 
Two Country-women, A and B, carry 100 
Eggs together to Market, in the Sale of 
them, one took as much Money as the other: 
but A (who had the largeſt, and conſe- 
quently the beſt Eggs) ſays to B, had T 
carried as many Eggs as you, I ſhould * 
have had 18 Pence for them; B replies, 
if I had brought as many Eggs as you, © * 

I ſhould have had but 8 Pence fer them. 
How many Eggs bad each? 8 


To anſwer this Queſtion Univerklly, pit 
100 , 18=b, 8 c, and x=the Number of 
Eggs A earricd to Market, and (by Av. 1.) the 


Number of Eggs B carried will be a-. 


Now ſince the Eggs A carried to Market were 
ſold at fach a Price, that ad they been equal 
Re in 


. 


EVE 11821 

in Number to thoſe B carried, ſhe would 
have had 5 Pence for them. Therefore as 
:: *: == the Pence A fold her 
Eggs for : and again, had B had the Number 
of Eggs A carried to Market, ſhe could 
have made but c Pence of them. Therefore 


ac cx | 
* c:: ax: = the Number of Pence 


* a 
B received for her Eggs. Hence, by the 
Queſtion, there will be had this, 


by ac—at 
_ Equation, , 


————. 
2 — * 
I x A- 2 


abc acx—acr cr? 


Zr = 
& 
2 Xo glbr*=a*c—ace—acrþ ex" 
3 TaEr - cr azaαπ g 

Tony cars e . 


PT Fe e 


a2 acx „ 


[83]. | 
the Number of Eggs A carried to Market, and 
the Number B carried will be 100—40=60, 


. Fe 
PROBLEM LXXVIL 


Two Country-men, A and B, ſell their Cern 
at different Prices: A fell 20 Buſhels ; 
and B recerved for one Buſhel as many 
Crowns as he fold Bufhels : A percerves 
that if be had fold as many Buſbels as 
B received Crowns, he ſhould then have 
recti ved 2 52 Crowns ; ; but both together 
received 176 Crowns. How many Buſhels 


did B Fel, 85 what Price bad A? 


pU N volts, 252 =b, and 176 c. and 
* = the Number of Buſhels of Corn B fold, 
for which, by the Queſtion, he received x? 
Crowns: And ſuppoſing A had fold & Buſhels 
of Corn for 4 Erowhs, at the Rate he fold a 
Buſhels for. Therefora for a { Buſhels he will 


| recelve — 2 Co 3 which two > Sams are equa 


to c. 


That is, 19 
I X x* as 
J 2 1 
Bey 'x* — (x? 1 
3 i TY 1 
. . 
4 w 2|,'* ſe Fa 9 — ab, 
2 26 2 — 4 N 
7 r 
6 | e "iS. 37 Bis env 9 
ri &; = 6 the 


Biaſhels of Corn B fold, for which he received 
36 Crowns, and the Price A had for his 20 
Baſhels will be found, by what is ſkewn above, 
to be 140 Crowns, for as 36: 252 :: 20 
a 40. 


P R OB L E M LXXVIIIL 


Two Merchants fill 21 Elli of Cloth: The 
firſt ſells 1 Ell for as many Crowns, as 
7s + of the Number of Elli tt at the: ſe- 
cond had; and the ſecond ſells 1 Ell for 

a4, many Crowns, as 1s + of the Number 


„/ the Ells that they 2 had, __— 
1 eing 


— = 
N 


[ 185 J 
being over, they had taken 4.8 Crowns in 
all. Ho many Ells did each ſell, and 


at what Price ? 


To ſolve this Queſtion put 21 =4,48 ,, | 


and x = the Number of Ells the firſt Merchant 

ſold 3 then (per Ax. 1.) a—s will be the Num- 

ber of Ells the ſecond Merchant ſold, and be- 

cauſe the firſt Merchant fold one Ell for as ma- 

ny Crowns as is + of the Number of Ells that 
a —X 


the ſecond had. Therefore as 1: E 32.8 


a — x? | 
: — the Crowns the firſt Merchant | 


5 
ſold his Cloth for; and again, fince the ſecond. 
Merchant fold one Ell for as many Crowns 
as is + of the Number of Ells that the firſt | 


ar -* 
had, Therefore as 1: 24 : = 


the Number of Crowns the a Merchant 
ſold his Cloth for, 


Cab Wi p—_ — 5 =, 


1x5 and Fe 00 —156 


2 To «bf — 8@x=—1 56 
3 * % a= 2 hs 


— 


»] 


R 3 


11860 


. * 1383 
4 5 i 2 WW 

„„ 
„„ OE TIS 


tie Number of Ells the firſt Merchare ſold, 
wi the ſecond fold 21 - 15, = 6 Ells, Ha- 
thus found the Number of Ells of Cloth 

| ** fold, ſay as 1: 4: : 15 : 18 the Number 
of Crowns the firſt Merchan received for his 


Cloth, and as 1: : 6 : 30 Crowns, the 


Price the ſecond Merchant fold his Cloth at, 
for 18 ＋ 30=48, Which was required. 


PROBLEM LXXIX. 


_ -Tws Merchants bave a Parcel of Silk ; the 


"firſt 40 Elis, the ſecond go : The firſt 
felis for a Crown + of an Ell morethan 
the ſecond: W hen the Sale was over, 


they had taken between them 42 Crowns. 
How many Ells did each of ther das for 


— Crgwnu? 


F. 0 * the Number of Ells the 111 Mer- 


chant fold for 1. Crown 52 * 3» and the 


| 
| ſecond 


* 
3 
- 
I 
> 
* 3 


A 


| in] 
ſecond will fell x Ells; N as x + Ells: 


Crown :: 40 Ells: 2 Crowns, and * Ells 


: 1 Crown :: 90 Ells = Crowns; which 


two Sums together are equal to 42 Crowns ; 
whence there will be had the following 


Equation, 


Viz. ö 42 n. 


IX x + 1 
* 


3 130 -＋F30 42 ＋ 14 


442 —116 *gg 30 


* * 3 
3 — 1302 


4 — 42|5\s*—2,76x =.7143 

5 co 1 —2,76x—-1.9044=2, 6187 | 

6 = x—1.38=4/ 2:6187, 8 
7 + 1.388 2.998, or rather 3, the IN 


Number of Ells the ſecond Merchant fold for” 
1 Crown, whence the firſt Merchant muſt 
{cll 33 Ells for the ſame Money. 

| \*- "no -- $ Be 


PROBLEM 


1788“ 
PROBLEM LXXX. 


* which if you add 91, the bel ſhall be 
to the Square of the Number fought, as 


3 t 4. 


a, and for the Ratios 3 and 4 put m and », 
likewiſe for the Number ſought put x, then 

it's Quadruple will be 4x, and Square = x* ; 
hence by the Queſtion we have this 


8 4; 2 2 : Ks 
I Ergo, 2 4s + an = mx. 
ATE: — An an 
| \ 4 25 
bs 4s 7 
* . 
IF . 
as. 2 fam E42 
7 


. | 7” EW 
85 3 725 „ 1 13.99 


or rather 14, the Number which was to be 


„% * 


P R OB. 


Jo find a Number, to the 1 of 


To ſolve this Queſtion Univerſally, A gt 


14 — tf nne 


173 
P R 0 B L EN LXXXI. 


To find a Number from the double of whi cb 
if you fubtra 12, the Square of the 


Remainder leſs 1, will be nine Times the 
Number ſought. 


Pu r 12=64, 9 =6, and for the Number 
ſought put x, then the double of x leſs ais 2x 
— a, whoſe Square is 4r*— 4ax + &*, from 
which take 1,- and the Remainder, by the 
Queſtion, is equal to b times x, 


That is, [114x „ | 
1 4 24 ax —bx =—&-1 
4 
L 


— 


— — — 
3 a 4 + 


|, Subſtitute 2m for Mr to, 


41x *F* =—20t=—4F,. 
** - 2m,j In N 


—=yY/ mn. 
* m j-/ m*—n-=11, the 
x Number required. For the Square of 22 — 12 
=10) is 100, and 100 — 1 (=99) i$=gx11, 


oo Sd P R OB. 


901 
PROBLEM LXXXIL 


To divide the Number 19 into two Parts, 
fo that the Sum of. the Squares of the 
Parts will be. 193. ER 


Pu r 19 g, 193 b, and x = one of the 
Parts; then ( A. 1. the other Part will 
be a *; and the Sum of the Squares of the 
ſaid. Parts is a? — 2a f, which by the 
* 0. e | 


have 1 aan A 
1 — 4 202K a. = b“ 


; the greater 8 and 19 12 7 the lefſer, 
which was to be divided, . 


c 
— 


P. 


1 91 
Or thus, 

Por be Dilrcnozfthe two Pry thn 
(by the Lemma) —+= js =the greater Part, 


and ——— will be the A and Ge Sam * 


Squares of the aid Part will be — - 4 — 


which by the Queſtion b equal to * | 
Thatis, | "ER APES 
2 2 1 


1 Xx 2/2 /4*Ly?—=2þ 


1 .'® 4 = —a"=5 Having a 


thus found the Difference, the Parts are given 
irom what is ſhewn above, 1 


PROBLEM EXXXIIL 
To divide 7 into two Parts, ſo that the. 


Difference of the Squares, which are 
made from the treble of the leſs Part, 
and the double of the greater, may 
be 17. 


PuTy =8, 17 = b. and call ah 9 
Part x; then (per Ac. 1.) the leſſer will be 
. 


[ 192 ] 
=84—x; the treble of the leſſer Part is 37 
_ 3}, and double the greater 2; which part; 

being quared becomes 9a — 18 ＋ 9 
and 4**, and 4** taken from 94* — 18427 
+ 9x* is equal to 9a — 18 + g, which 
by the Queſtion, is 1 85 to 6, Hence ve 
have this 


| * Equation, 


I 99 1 . 
1— 932 N 8ax=b—94* * 
— 18ax Fas ed 
2 = 5 2 — TW 
. 3 "Op 
C 1 54x 3-4 — 20071440 
3 COA e 00 
7 | 0 100 _ 
N 520 + +1440” 
85 2 e 10⁰ * 4 


which is the greater Part ſought, lente the 
leſſer will be =7 — 4= 3, for 3 3 =9, and 
9 times 9 is 81: Again 2 x 4=8, and 8 times 
8 is equal 64; take 64 from 81, and the Re- 
mainder is 17. 2 E. N and D. 


PRO B. 


8 
ls 
a 
x 
h 
0 


* 2 — TD 


—A Man buys a Piece of Linnen, and by 


Avalogy 15: 10x : : lor: 4 — *. we ſhall 


4 CO; E: 25 


—= 9 Crowns, is what he gained: by ſelling 
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PROBLE M LXXXIV. 


felling it again, he gains 12 Crowns — 
of what he bought it for: And finds by 
this Means tha he had gained as much 
for 100 Crowns as the Linnen coft him. 
What Price was the Linnen bought and 48k 
la at? | 


PuT 12= a, 100 =6b, and 10x = the 
Number of Crowns the Linnen coſt him ; then 
@ — x is what he gained by ne it 2 hin. 
And from this 


have 8 ns 5% = 100x* | 

2 ＋ bx 3.100**-7-bx=ab, and becauſe & hap- 
pens to be equal to 100 WE 

have 4 * x = 8a | C8 


—— — 


5 e 2 6* +. 5 = S a+. 25. 4 83 1 j 
5e 5 ＋ 57 ＋. 28. 2 , which 


multiplied by 10, the Product is 30, the Num- 
ber of Crowns. the Linnen coſt him, and 12 


30 
I 


: ” 
1 9 9 F-<© * 8 .* 
G 8 
* | 
. - 
| XK | 
4 ' 
. 
Ll : : 
a * 5 
- = - o 
— 9 
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it again, conſequently the Linnen was ſold ſor 
39 Crowns; the Anſwer required. 


P R OB L E M LXXXV. 


— | 

A Man buys 18 Ells of Cloth of different 
Sorts and Colour, ſuppoſe red and black ; 
what he bought of each coſt 40 Crowns : 
And he pays for every Ell of red Cloth 
1 Crown more than for the black. How 
many Elis of each fort did he buy? 


P UT 40 = a; 18= b, and « = the Num- 


ber of Ells of black Cloth; then (by Ac. 1.) 


the Number of Ells of red will be = þ — x. 
And, ſince he gave 4 Crowns for each Sort, 


| 1 Ell of black Cloth will coſt Crowns, 
S Crowns will be the Price of. 1 Ell 


F—=x 


of red ; but, by the Queſtion, 


and 
4 


— - exceeds 
5 — x 


. by 1 Crown, therefore add 1 0 , and there 
- will ariſe this | 


| Equation, 


— — 
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: a. 1 a a. a. 
0 r . 
Equation, [1| -; N 


x x|2 0 + «= = 
2x B- Aa Kör- ax ax 
x*+2ax— bx = ab. Putzm 24 , 
2m ab 

x* 2m m = ab 1-1 

y Na TM: | 

7 — =- + y/ ab mn. = 10, 


the Number of Ells of black Cloch, and 18 
— 10 = 8, the Number of Ells of red. 
1 W.W. R. 


and 5 
CO, 6 


PROBLEM LXXXVI. 
A Man buys 120 Point; Pepper, and | 


as many of Ginger: and received fer a 
Crown one Pound of Ginger more than 
of Pepper. So that the whole Price of 
the Pepper came to. 6 Crowns more than 
the Price of the Ginger. How many | 
Pounds of each. did he. buy for a Crown? I 


Pur 120=a, 6 = b, and x = the Number 
of Pounds of Pepper he bought for 1 Crown, 
and then for 1 Crown he had x + 1 Pounds of 
Ginger. And by this Sualogy „ x Ones 1 

2 bo , 


1961 ; 
of Pepper : 1 Crown : : 4 Pounds of Pepper 
: 7 Crowns = the Price of the Pepper; and a- 


gain, as x A 1 Pounds of Ginger : 1 Crown 


. a 
: +@ Pounds of Ginger: * 1 Crowns, the 


Price of Ginger. But becauſe the whole Price 


of the Pepper came to 6 Crowns more than the 


Price of Ginger, to the End therefore that they 


„ 


may become equal, add þ to IT 1 and the 


Pl a ＋- bs + 5 
Sum 97 | _ b, Or 22 . whence 
* 3 af 1 
we ſhall 
| - 1,14 5- bx II þ 2 
ve ————_- 
| 8 | 3 To 
E des 


— 


XK + 1% + be ＋ = * 
x af glax b b*—ax a 
—— 46x? — 2 = > 


— i 


3 
4 


„ 

the Pounds of Pepper bought for 1 Crown, and 
4+1= 5 is the Number of Pounds of Gim. 
ger bought for the ſame Noney. EE. 7 


PROBLEM LXXXVII. 


A Man buys go Pounds of Pepper, and 36 
Pounds of Saffron, ſo that 5 5 g ee 
he had 14 Pounds of Pepper more than 
he had of Saffron for 26 Crowns, and 
what he had laid out amounted to 188 
Crowns, Hou many Pound of Pepper 
bad he for 8 Crowns, and how many * 


Saffron for 26? 


To ſolve this Queſtion, put x the Num- 
ber of Pounds of Saffrom bought for 26 Crowns, 
and the Number of Pounds of Pepper bought 
for 8 Crowns will be ͤ - 14. Hence as & 
Pounds of Saffron : 26 Crowns : : 36 Pounds 


of Saffron : 220 Crowns = the Price of 36 


Pounds of Saffron, And again, as x 14 
Pounds of Pepper: 8 Crowns : : 80 Founds 


0 1 
Crowns = the Price cf 80 


of Pepper : = 


Pounds of 1 Bat the 80 Pounds of Pep- 
per and 36 Pounds of Saffron, together cat. 
188 Crowns by the Queſtion, _ 


8 3 - Therefore,. 


* 
* 


936, 640 = 188. 


Therefore, 1 


2 xx 14/3 936*7-13104 +6408=188+* : 
| —+ 2692x. 


3 . _ 105613104 
A ) 
* ＋ 5.6r + 7.84 = 77.54 


eee | 
7 IN = 6, the Pounds of Saffron 


bought for 26 Crowns, and for 8 Crowns he 
had 20 Pounds of Pepper, which will be ea- 
fly _ from the Analogies above. 


2, E. J. 
PROBLEM LXXXVIII. 


=_ 
» 
0 
2X 0 
— ad ob od. > aan &. Aa 


A aud B bet ween them owe 174 Pounds, 
A pays 8 Pounds a Day, and B pays 
the fers Day 1 Pound, the ſecond 2, the 
third 3, and ſo on. In how many Days 
«ill 10 clear the Debt, and Bou much t 
aid each of them cue? 


Py T 174 4, 8 = , and for the Number 
of Days they required to pay the Debt in put 
45 chen the Number of Pounds A muſt pay 


— 
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of the Debt will be ö, and, by the Laws of 
Arithmetical Progreſſion, multiply the Num- 
ber of Terms /e/s 1, viz. x — 1, by the com- 
mon Difference of the Series, which is 1, and 
the Product is x — 1 equal the Difference be- 
tween the two Extremes, to which add 1, and 
the Sum is x the laſt Term, Now the laſt 
Term more the firſt is = x + 1. which Sum 


multiplied by = (= the Number of Terms) 


Xx 


83 > + x 
the Product will be —_ „the Sum of all 


the Series = the Number of Pounds B owes, 
which added to bx the Sum will be = a, 


2 

That is, |x}- 2 * | be = 4. 

1 X 2 Les abr 24. Put i + 2b= 2m; 
And 3 * 2mx= 240 

3 CO\--2me  m*=24 -1m* 

4 w 2 5 * 24  — M*, 

5 - mE -t. z . = 12, 


the Days in which A and B paid the Debt, 
of which, by what is ſhewn above, A owed 
96 Pounds, and B 78, the Anſwer required, 


Notwithſtanding the foregoing Method of 
Computation produces an adfected Quadratic 
| Equation, 
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Equation, the Number of Days of Payment 


may be found by Subtraction only. Thus, 0 

[a= 8Þ 1= 9g =|165; 1] p 

5 ak = 10 135 2 + 
[x58]—|$ 328 11 144 3 
1 163 132 4 

132 — 8 ＋ 5=13,=11191 3 C 

5 119 — 8 * 14 105 6 * 

KR 1056 — 8 f 7 . 13 907 

. — 8 8216 (b 

| 90 . 74 4 In 

74 3 ＋ 9=17j=| 571.9, 2 

57 —|810= 18 39 0 

: 39 — 811= 19 2011 0 

20 — (8-77-12 = 20! =! ol! Fo 

Tu z greateſt Number in the right Hand | 


Column being 12, give the Number of Days 
of Payment, the {ame as before; which be. I che 
ing known, the reſt is obvious. the 


PROBLEM LXXXIX. IE 


A certain Man intends to travel as many || 1 
Days as he has Crowns : It happens that 
every following Day of his Fourney be | 2 
bad as many Cr:wns as he had the Day 
before, beſides two Crowns over and | 3 
above: and when he came to his Four- 2 
nhl End he finds be bad in all 45 C. Ie! 
Hou many Crowns had ke at fir/t * 0 


THIS 


2011 


T x 18 Queſtion imports no more than to 
find a Series of Numbers in Arithmetical Pro- 
portion whoſe Sum 1s given 45, and common 
Difference 2; ſuch, that the firſt Term and 
Number of all the Terms ſhall be equal. 


To effect which put x = the Number of 
Crowns he had in his Pocket when he firſt ſet 
out, or Number of Days he travel'd, and 
(by Corollary 2. Chap. 6. Part I, of Ward's 
Introduction) we ſhall have x — 1x2 = 2x 
— 2 the Difference between the two Extremes, 
to which add the firſt Term, viz, x, and the 
Lum is 3x — 2 the laſt Term. Now the Sum 
of the firſt and laſt Terms, viz. 4 — 2, 


multiplied by - (= the Number of Terms.) 


the Product will be 2x* — the Sum of all 
the Series, which by the Queſtion is equal to 
45 Crowns, hence there comes out this | 


Equation, |1]2#* — K = 45. 
1 = 2]2]x8* —= = 22 
. 2 FT 5 
x 
, Cc. 22.5 r 


24 .— 4 = 22.5 ＋ . 44 
ALY x =5, the Number of Crowns 
at 


firſt, for 5 LEES 5 1 13 
PROBLEM 


V_— 


— — XY wu et — ee eee — — — — res. con. — — —— 


. — — — £6 war 
CY 
o 
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PROBLEM XC. 


A certain Traveller goes q Miles a Day, 


three” Days after another follows him, 

dh the- firſts Day travels 4 Miles, the 
ſecond 5, the third 6, and ſo on, gaining 

2 Mile every Day. In what Time will 
be overtake the former. 


Pur. x = the Number of Days he Tn. 
velled that goes 9 Miles a Day, and the Num- 


ber of Days the other travelled will be x — 3; 


hence he that travels 9. Miles a Day, travel. 
led in all gx Miles, and the other, becauſe he 
makes his Journey in Arithmetical Proportion, 


Whoſe firſt Term of the Series is 4, and com. 


mon Difference 1, and likewiſe- the Number 
of Terms * — 3, by the Quotatioa in the 


& * 1 
2 


dg Solution, will travel 
Miles, which muſt conſequently be equal to 


gx, whence ariſe this 
* 
Equation, 5 * == =9 Xx. 
1 * 2 2 E —12 18 
2 18 3075 — 17 12 
3 CAN 17x +72.25=84.25 
3 5|/x—8.5=y/ 84.23. 917 
5+85!6\x=17.67, the Number of Da 


hd => 
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he travelled that goes: 9 Miles a. Days, «whence 
me other. Traveller will overtake him at the 
„End of 14.67 Days, the Anſwer required, 


g PR OB LE M Xcl. 


Two Travellers [it out at the ſame Time 
from . two Cities, the one from A, and 
i- the otber from B, which. are 78 Miles 
nl gaiftant one from a vother ; one of them goes 
fl 6 Mes every Day; and the other 2 
Milte the firſt Day, 2 and @ half the ſe- 
cond, three the third, and ſo on, adding 
B, bal. 4 Mile to every, Day's Journey In 
der what Time will 750 meet with ane 
the! another? 


In order to ſolve this Problem, reduce the 
Diſtance between the two Cities into half Miles 
Which will be 156; and he that travels 
6 Miles a Day will go every Day 12 half 
Miles, and the other will go 4 half Miles the 
firſt Day, 3 the ſecond, 6 the third, Sc. 
increaſing ; a Mile every Day 'till he meets 
with the tormer. Now ſince they both ſet out 
from the two Cities at the jame Time, and 
proceed towards one another, they will each 
make his Journey in the ſame Number of 
IDays, which — call x, then he that 

travels 12 half Miles a x Day, will travel 
12x 


* - 


= 
| 266 1 
12x half Miles in * Days, and the other, 
fince the Number of half Miles he travel 
every Day is a Rank of Numbers in Arithme. 
tical Progreſſion, whoſe firſt Term is given 
= 4, common Difference 1, and the Num. 
ber of Terms = x, will make his Journey 


EF balf - Miles in the fame Time, whid 


added to 12x, the Sum will be equal to the 
Diſtance between the two Cities; whence the 
Problem will be reduced to this 


Equation, s 


2. 12x = 156, 
3 Tho 312312 
2 Cr ＋ 3 -240.25=552.25 
3 w 2\4|x-15.5=y/ 552.25. 23.5 „ 
4—15.5 51 8, the Number of Days they 
muſt travel before they meet. 
- V. V. R. 
3 Or thus. 


- AD Þ together ſucceſſively the Number d 
Miles they both travel every Day, until the 
Sum amounts to 78 Miles the Diſtance between 
the two Cities A and B, and the Number of 

ſuch Additions will give the Anſwer requires. 
See the Operation. 


-— „ _Y 


Days, 


1 — '3o 
2 * 16.5 
8 | * 4 — 35.0 S 
8 5 =[45.0] 5 
J 6 —=[ 55-5 
7 —=[ 66.5 
ch 8 6 5 78.0 
b SEEING in the left Hand Column the Num- 


ber of Additions are 8, they therefore met 
each other after eight Days Travel. The ſame 
as before. 


— 


PROBLEM XCII. 


;  Lagain, Two Travellers ſet out at the ſame 

he; Time from two Cities, the one from A, 
and the other from B, which are 120 

R Miles diſtant from one another; the firſt 
goes 5 Miles a Day, and the «ther 3 
MI leſs than the Number of Days iu 
which they meet. When will they meet? 


PuT x the Number of Days in which 
they meet, and the Number of Miles the ſe- 
cond T raveller goes every Day will be x — 3 
And they will meet one anocher af ter the firit 
has gone 3 Miles, and the other .* — 3x 


Miles, 


X Y hence, 
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hence, I|x 120. 
Or, 2 * 2A 120 
2 COE ＋2 41121 


3 w 2 4 TI II 
4 —1 15 10 Days, the Time required, 


PROBLEM XCIII. 


L A Poſt ſets out from A award B, why 
travels 8 Miles a Day: After he had 
gone 27 Miles, another ſets out from B 

| Zo meet him, who goes every Day of 
the whole Journey, or Diſtance of the two 

Places A and B, and meets the firſt Pojt 
after fo many Days as is , of the ſaid 
Diftance. Required the Diftance of A 

and B? 


1 


Fox the Diſtance between the two Places A 
und B put 20x, and the ſecond Poſt will go 
every Day * Miles; and becauſe he met the 
firſt after he had travelled as many Days as 
was an * Part of the whole Diſtance, he will 
make his Journey «* Miles in x Days; and 
the firſt Poſt will make his Journey to the 
Place where they meet 8x + 27 Mites. 


Whence, 
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Whence,|1|x*þ8x +27=20x. 
I - ** — 12 2 —27 


2 CEC - 123629 
3 w 2 4% 623 
4 + 6|5'\x=9. conſequently = 


the Diſtance between A and B. Which was 
required. 


PROBLE M XClv. 


Two Merchants A and B go Partners, B 
brings 420 Crowns, ad A receives out 


1 the Gains 52 Crowns, and the Sum of 


hb their Shares is 854 Crowns, Haw 
much did A bring, and how much did 
B receive out of the Gains? 


To anſwer this Problem put 420 = 4, 62 
b, 854 Sc, and for the Stock A put in put. az 


then as * (SA Stock): b (what he received 
dat of the Gains): 


Crowns B brought in): © B's Gain; and by 
adding both the Merchans Shares together, the 


Sum, ir . = ba+8, will del to 


c, 5 hence we have the following 


T 2 Equatiqn 


" * che Number of 


[ 208 0 


; > Wot h 
Equation, i abc. 
I Xx *'2 ar- = Xx 
2 +| 3 * LEA A -c -a 
3 in Numb. ee eee 1840 
4 C 05 382K 36481 14641 
5 4 2 \6|*—191=4y/ 14641. 121 


6 +— 1917 312 the Numb. of Crowns 


A put into the Stock. And as 312: 52 :: 420: 
70 = the Number of the Crowns B received 


out of the Gain. V. V. X. 
- PROBLEM Xcv. 


£ Son asks his Father how old he au? bis 


Father replied thus; I you take 4 from 
n'y Age, the Remainder will be thrice the 
Number of your Years: But if you take 
1 from your Age, half the Remainder vill 
be the Square Root of my Age. Required 
the Age of the Father and Son? 


Por S the Father's Age, and the Son's 


—4 


Age will be = 2 Years, now divide 


AS « 


Xx — 


by the Queſtion, is equal to the ſquare Root 


ot *. 
2 Whence 


— 1 by 2, the Quotient is 54, which, 
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| ſw — ES 
Whence, : _——— x. 


7 | 
| | 

— j#*—8x+16 XK L411 

1 9 20 — . 


2 x363x AT hs 6 ＋24 T9 = 36 
3 _ I or—— 

4 Cog —50x T-625=576 

5 ww 2 LL as 5=V 576.=24 

06 - 26] , X=49 Years the Father's Age, 


and the Son's Age, by what is ſhewn above, 
will be found to 15 Years, M. M. R. 


PROBLEM XCVI, 


To find two Numbers, the Sum of whoſe 
Squares. may be 317, and the Product, 
if they may be multiplied by one ano- 


tber, 154. 

Pur 317 a, 154 B, 2 5 the greer : 
Number; then (per Av, 3) © — will be be 
leſſer, and by the 


| 


Qeſtion, 1% r 4. 


1 * * 245 b* —ax? : 
2 IIC -N - 


— 


; 

1 % 
"MP 3 _ 
4, 


Co - 


1 


co "IN 2. 6 

5 . 

. 
4 w Pr : * 7 

@ | a a* 

. 32 
r 

— A 4? 1 
6. wv 27 A 74 TOPS 14, the 
greater Number, and the leſfer will be 12 


| = 113 for the Square of 14 is 196, of a 11 
121, and 196+121=317. Q E. I. and D. 


The fame otherwiſe. 


* = Sum) 


| Tuus, put 7 y Diff. of the ty o Numbers, 

and (per Lemma) the greater Number will 
ane 2, whichbei 

be = „ and the leſſer 9 z which being, 


ſtated according to the Condition of the Que- 
ſtion, will ſtand 


2111 


** * 


2 Contracted , * wh 
3+4 1 — 125 | 


5 tw 2|\6x=ya+2b.=25; which being 
known, the Numbers required will be found 
from what is ſhewn above. 


Bur if for che leſſer Number be put a, and 
Y for the greater. Then by the 


II y =. 
Queſtion, 3 i p . deu i 
1 +7 z. **=—which ſub, in the 2d Step 


2 
for x*, gives 4 +=, 


' 


4 5 
5 49 ο˖⁵ - 1 | 


* BY ay 2 — 


an 


ö 


2121 5 
— 


=p I, =, ba: 
SID 


oo e 1. A1. 2) the 
— being thus . * will be 
known from this Equation x* = — 5 ” (Se Step 
the FR for the Root being excraed, gives 

. =11,01 or rather 11, the leffer Num. 


ber, 42 the greater Number will be »y 
= 11 Xx 1.27 = 13.97 or rather 14. the ſame 


as by the foregoin g Operations, 


„ 
N | <4 
. Cx” 4 N 
4 ” 1 1 3% 
- 2 . = . 
* > 


This Method of Computation I never met + 
with in any Author; nor will I preſume to 
fay it is my own Invention; for it was firſt 
communicated to me by my moſt ingenious 
and worthy Friend Mr Samuel Waters, But 
how he came by it, or whether it was his own 


Contrivance, I am at a Joſs to determine, 


* 


' PROBLEM 
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PROBLEM XCVIL. 


To find two Numbers, the Product of which 
may be 180, and the Difference 4 the 
Squares 63. 


PuT 108=a, 63 = 68, and call the Yo 
Number 1 then ( per Av, 3.) the leſſer Num- 


ber will be _ and ſince the Difference of the 


Squares of the ſald Numbers i is to be * 0 
we ſhall have this 


1 —ꝗ—2 


| ion 1 
Equation, !1|x : 3. 


1 * * — 22 


1 2 * - rA | 
* 5 N hi þ* 
3 COA = Nr * : 
as BR GE A, 
4 4 2 | 5j* 1 * 
„ 
* p= 1 8 ＋ 2 


greater Number, and gives 9 the leſſer. 
x | NY E. * 


* 


2. „ 
of 
* 


Ss L [ 214 J. 
De ſame otberuiſſ. | 
 Tavs, put 3 fra ro £ Number, and 


Difference of their Squares wt be Y-, 
en Product xy, 


| *. | 
— 2" the Queſtion, 


75 which ſubſtitute 


ed is 1 
2 „ for «* in the firſt 
Step, N 
4* —T|lly=ay' — a 
5. +&5 . 
? bo | 3 þv 
6 C7 1 2 ＋ 


88 thus found y, x may be known from 
any of the three firſt Steps, which the Learner 
mer find at his Loves, 3 


1215 


PROBLEM XV 


Two Farmers ſell two forts of Corn e A ſells 
6 Buſbel; B receives in all for his 20 
Crowns : Now, ſays Bio A, if we add 
the Number of my Buſhels to the Number 
of your Crowns; the Sum will be 28. Says 
A to B, and if 1 add the Square of my 
Crowns to the Square of your Buſhels, the 
Sum will be 424. How many Buſhels 
did B fell, and how many Crowns did & 


receive? 


m_— 


LET 6 = 2, 20 = B, 28 = c,424= d, and 
for the Number of Buſhels B ſold put x; then 
& will be the Number of A's Crowns, 
whoſe Square is c — 2c + x*, and the Square 
of B's Buſhels will be *; which Squares added 
together, their Sum is c* — 2c + 2* which, 
by the Queſtion, is equal 4; whence ariſes this 


Equae 
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c 2c nxt =& 
2x - 2c A* 


=—180, For 6 
| |- is greater than 4, 


— 


2 23A. c= 


1 \ ff * cd? * 
3 COA 9 e 
e 


4 w2 SEL _— * 7 
Ty 2d | 
3 3 
£8 7 dA c * | 
—+— — 2 OE — — =o: 
5 2 61* D 2 4 2 
24 — C 
4 *. 


= 18 the Number of Buſhels B fold, which 
taken from 28, will leave 10 the Nomber of 
Crowns A received, V. . R. 


PR OB. 
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PX 0 B L E M cxlx. 


To find two e the firſt of which 
＋ 2 multiplied into the ſecund— 3. may | 
produce 110: and on the contrary, the 1 
firſt — 3, multiplied by the ſecond I- 2, 
may produce 80. 


Fon the firſt Number put x, and y the ſe- 
cond, then x ＋ 2 multiplied into — 3, 
and x — 3 multiplied into y -| 2 produces the 


following 


3 e 
Sede f % Lebe. | | 
1 3 E63 % +2y=116 +3x — 
2 —2 6% hh -= 86 —-—2rT2•y“ | 
= | 
| 


3 * «+3 EY 
as 


wo 86—2x 
„„ . 1 
6 %% E be 
f 7 a2. 43 = 
> ano — 5 | 
8 xx—31g9 116x +-3x*— 348 r 86 
+. 1 | —2x3+172—4y 


1 * 
1 
. 8 


4 + 3 


n 2 f 
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9 T. [10]gr%pagr=g20 * 

10 = 5 if 5X=104 
11 Ca * 6. 28 110.25 
3 = 13 ,. 32 110.25.=10.5 


13 — 2.5 14% 10.52.58, the fiſt 
Number, and, by the gth or 6th Step, the 
Second will be fouud to be 14 : for 8 + 2x14 
ne. and R 

| 13 2 E. 1 


Or thus. 


Lx I x repreſent the firſt Number as above, 


and 2 is equal the ſecond 75 3, therefore 


—— 3 will be the ſecond Number, t 


110 
K 12 
which add 2, and che Sam is = + 5, 


which Sum multiplied by x—3 © n 200 will 


IDA +5—25, and the ſaid Product, 
by the Queſtion, is b to Bo, hence is ob- 
A the enn. 
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TIOXx—330 


N + g*—15=80, 
8 


=80x+1 


5x2 d-251=520 2 
4 . •ᷓ• ͤre _ 
8 5 25 2110.25 


6%½ 2.5 = 110.28. 10.23 


I, 55 Fe 5=8 the firſt Num- 


ber, and 1 
as ſs. 


=> 22 14 the ſecond, the ame 


Havinc now finiſhed theſe XCIX 
Anſwers, further to excite 


ſtions and 


Genius of the young Analyſt, I ſhall conclude » 
theſe few Pages 


with the following Problem, 


but leave the Solution to employ his leiſure 


Hours, 


PROBLEM © 
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F teas} _ ' 
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1 "PROBLEM 12 


1 


— 


Sußpoſe a Catk-- Lell. 81 Gallons f 


Mine when full, out of which a 


certain Quantity is - exhauſted, and 
then the Cask i s filled up again with Wa- 
ter; the me. Vanity being again 
droum oor as at firſt, and the Cask 
ain filled up. with Water, and ſo on 
four Times (always filling the Cas with 
Mater after every Evacuation) there is at 

. 4a aft. found 16 | Gallons of Wine left in 
the Cask befides Water. The Queſtion is, 
e A I of Wine Was drawn out 
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